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Reep is installing a complete new additional system for 
flash welding tool joints to drill pipe, and for two very 
good reasons. First, your ever-increasing requests for Reed 
Flash Welded Tool Joints far exceed our present production 
Capacity, and second, the enviable performance record of 
Reed Flash Welded Tool Joints .. . 

There has never been a failure in the weld 

of a Reed Flash Welded Tool Joint in field 

use throughout the world! 

Reed is the only manufacturer of flash welded tool joints 
that can make the foregoing statement. This unexcelled 
record of Reed Flash Welded Tool Joints is a direct result 


REED 
doubles production of 


Flash Welded Tool Joints! 


of Reed’s more than twenty-five years of leadership 
experience in the manufacture of all types of tool joints. 
Reed has successfully produced approximately two million 
pairs of tool joints. 


Installation of this second giant resistance welder, custom- 
engineered to Reed’s specifications, will double Reed's 
capacity to produce flash welded tool joints and make 
delivery to your requirements. Every precaution will be 
taken to insure that this second machine will maintain 
Reed’s record of never having had a failure in a weld. 


Whatever your requirements in standard or special tool 
joints, ask the leader—ask your Reed man! 


&. REED ROLLER BIT COMPANY 3 tousrons, texas 

















It takes a complete team to keep dependable 
drilling mud service available for you 


= 
= 
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Meet This Magcobar Man, the Flying Mud Engineer... 


whose plane is his office, workshop and laboratory 


When you call a Magcobar Mud Engi- 
neer his first job is to get there fast — 
and he makes it his business to do just 
that. Along the Gulf Coast, there is a fleet 
of fast Magcobar float planes, piloted 
by Mud Engineers, to serve water loca- 
tions. These laboratory-equipped planes 
serve as “home,” office and workshop. 
Other Magcobar engineers use cars, 
trucks, boats, or walk, if that’s the only 


way to get there. Wherever your drilling 
location is, in North America, there is a 
Magcobar Mud Engineer and a Magco- 
bar dealer who combine to give you fast, 
efficient mud service at your rig. 


When you need mud, or mud service, 
call Magcobar. You'll get the most com- 
plete service and finest quality drilling 
fluids in the oil fields. 


MAGNET COVE BARIUM CORPORATION 


Houston, Texas 


7 
Complete 
DRILLING MUD SERVICE 
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BUSY OIL MEN: To help you put first things first, 
scan these time-saving digests on this and the 
following pages, checking lV] those you want 
to read first. 


CURRENT OUTLOOK 


Exploration expenditures rose in 1956 to a rec- 

ord $2.6 billion. The average cost of finding oil 
was $1.11 per barrel. That was 61 percent more than 
the finding cost in 1951. In contrast, crude prices, even 
with the recent increases, have risen only 22 percent 
since 1951. The depletion allowance of 27% percent, 
based on conditions after World War I, is no longer 
adequate for replacing depleted reserves with new re- 
serves, which can be developed only at steadily increas- 
ing costs. The present prices of crude oil, though criti- 
cized by many, actually are too low. They do not 
provide enough incentive for the extensive and costly 
exploration and development that are needed to meet 
the demand for oils. See Page 62. Exploratory Costs 
Soar te Mow Piighs) ..(3i divas. fowl H. J. Struth 


A machine has been designed and put into 

use for simulating mountain building and the for- 
mation of structural traps of oil. Geologists are working 
with the device at Gulf Oil Corporation’s research cen- 
ter near Pittsburgh. It is believed that the laboratory 
experiments will help to understand conditions particu- 
larly in foothills areas and make it easier to find oil 
pools in such areas. Lab Machine Helps Show Way to 
ae ag Seg re Page 71 


From now through October, hurricanes wil! be 

a constant threat to Gulf Coast offshore operators. 
The highly specialized nature of these storms has cre- 
ated a growing need for the most efficient and reliable 
weather information possible. This need is being met 
by a new breed of weatherman—the Gulf Coast mete- 
orologist. For a timely description of the work these 
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weathermen are doing, plus many excellent tips on ways 
to get the most out of weather information, turn to 
Page 72. Offshore Operations Needed: Better Under- 
standing of Weather Information. . Nash C. Roberts, Jr. 


ignorance is bliss——or so it was to the person 
a who, lacking expert advice, put fresh water next to 
an oil producing formation. The results? Production in- 
creased and with no apparent reservoir damage resulted. 
Look for bigger and bigger successful fresh water frac- 
turing jobs. See Page 76. Fresh Water Is Becoming 
Favorite Fracturing Fluid........... Anthony Gibbon 


Extensive lease buying has been carried out in 

the Texas Panhandle west of Amarillo on the 
strength of Shell Oil Company’s oil discovery in Old- 
ham County, 35 miles from the nearest other oil pro- 
duction. The discovery was made in the Palo Duro 
Basin. Leasing spread over 4 Texas Panhandle counties 
and into adjoining eastern New Mexico. The discovery 
well yields 40° gravity oil from Pennsylvanian sand at 
6101-6123 feet. Texas Panhandle Discovery 35 Miles 
Py Sar eres Page 78 


EXPLORATION ARTICLES 


Eastern Oklahoma is attractive to “poor boy” 
i operators, but complex geology is presenting many 
problems. In the article starting on Page 87, the author 
discusses thickness of the Pennsylvanian section, nature 
of sands, cyclic character, thickness variations, and 
overlap. Pennsylvanian Problems in Eastern Okla- 
A ere peers ere Carl C. Branson 


A tremendous thickening of the middle and 

lower Frio section is the result of down-to-the-coast 
faulting, with deposition. A recent penetration of the 
Nodosaria embayment has revealed this vast complex 
faulting. Turn to Page 91 for more details on this 
southern Louisiana structure. Key Characteristics of 
Nodosaria Embayment........... Robert P. Grigg, Jr. 


Jet propel your Exploration department by 
increasing efficiency. In the story beginning on 
Page 96, the author discusses a set of basically simple 
management fundamentals which will improve a tech- 
nical as well as a general operations department. How 
Streamlined Is Your Exploration Department?..... . 


Ward C. Pearl 


DRILLING ARTICLES 


Reluctance in some quarters to accept the ad- 
vantages of diesel electric transmission for drilling 
operations might be due in part to the unfamiliarity of 
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The International 
Outlook Issue 

of World Oil... 
You ll Get It 

in Mid-August 


Olt MEN in exploration-drilling-production, men 
of every rank, will find the August 15 (International 
Outlook Issue) of genuine interest and value. This 
not only applies to oil men outside of the U.S. A., 
but to the oil man in the U.S. A. 

The global pattern of the oil industry is of the 
utmost importance to operators and others in every 
phase of the industry in every country, for it is in- 
evitable that what affects the over-all future of the 
industry likewise will affect future returns of the 
individual, no matter what his position. 

In this International Outlook Issue will be found 
the accurate, not boiler-housed, information on last 


personnel and supervisors alike in the characteristics 
and operations of electrical equipment. A series of 
articles devoted to the fundamentals of diesel electric 
rig drive starts on Page 99. The first article: Funda- 
mentals of Electric Power Transmission for Drilling 
Rigs, Part 1: Characteristics and Requirements of Rig 
eS. OR ak Soe Ps okie bent oo be Glenn W. Webb 
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years operations, furnished by oil companies and 
governments. 

For weeks Worxp Ot’s international editor’s desk 
has seen the arrival of air mail letters bearing this 
information from every part of the world where oil 
is produced or sought. 

For weeks Worup Ot’s editorial director, War- 
ren L. Baker, in Venezuela, and our district editor, 
Gilbert Wilson, in Canada, have been busy supple- 
menting the “figures” with first-hand interviews in 
those countries seeking trends—information which 
will bear on future developments. Venezuela and 
Canada are among the hottest hot-spots of the 
world, new concessions in Venezuela, new compa- 
nies coming in, no letdown in effort. 

Where new fields were found—and their effect on 
supplying demand for crude oil over the world, will 
be covered where proven wells were drilled, and 
with what effect— 

Other highly important information will be cov- 
ered as follows: 


How much oil was produced—and where 


is J 
What has happened, inside and outside the U. S. A 
during the first six months of 1957— 
Revised figures on U. S. drilling program for 
1957 together with demand. This as a re-study of 
drilling and production figures in the Forecast and 
Py 
Review issue of Wortp Or published February 15, 
ve : iia. iy 
1957 together with demand. This is a re-study of rs 
U. S. oil companies as to any changes of plans- #4 
and why : 
Factors affecting drilling, production—price of 
crude oii in the U. S. A.— 4 
Oh, yes, and information on Russia, too. 3 
Obviously, we can give here only a few of the . 
highlights of this August 15 issue of Wortp Om. it 


Watch for it. It will hold the answers to many 
questions you may have in your mind. If you wish 
extra copies they may be had for $1.00 per copy. 
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Engineering fundamentals and economic fac- 
tors of air drilling will be found in the first article 
of a'two-part series starting on Page 103. Two Years of 
Air Drilling Evaluated (Part 1)... .Jerome A. Rehberg 


A new down-hole, drilling fluid-driven ham- 
mer that imparts percussion blows in combination 
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with conventional rotary drilling has been perfected 
and soon will be licensed and made available to the oil 
industry. Gulf Research and Development Company’s 
tests on its new “hammer drill” indicate that the new 
device will be particularly effective in increasing pene- 
tration rates in hard formations. Hard drilling in West 
Texas chert largely precipitated the original research 
which appears to have provided the solution to the 
problem. For the complete story, turn to Page 122. 
New Percussion Tool Promises Increased Penetration 


cee: 9 «a 0-srerhg s-ebtas-w-ane wale nee H. T. Brundage 


PRODUCTION ARTICLES 


Regular inspection of motors and controls on 
beam pumping units will eliminate unnecessary 
damage that could result from trouble symptoms. A 
suggested checklist shows eight things to remember on 
that next inspection of any automatic production sys- 
tem. Motor and Controller Maintenance.... . Page 127 


Optimum efficiency operation in beam type 
LJ pumps requires a certain amount of supervision. 
The items that require checking and the reasons why 
are capably covered on Page 131. Beam Pumping Units 
Need Proper Maintenance..... Charles J. McLane, Jr. 


Sucker rod maintenance is a simple problem of 

LJ considerable scope, the solution of which lies in 
constant supervision and adherance to well established 
and field proven practices. For further details, turn to 
Page 135. Getting the Most Out of Sucker Rods...... 
Walter H. Ritterbusch, Jr. 


Maintenance of V-belts is made easy by seven 
warning signs of short V-belt life. What these 
signs indicate and suggested corrections are presented 
in tabular form for your convenience on...... Page 139 


To get a better understanding of pumps and 
recognize the general sources of failure, take a 
close look at this picture story outlining some of the 
possible conditions that can keep pumps from operating 
efficiently. What to Look for When Trouble-Shooting 
Pomel Samet a i ee as Page 140 


& Proper lubrication is an important factor in 
the life of a gas engine, The wrong type oil or 
filter, or improperly spaced oil changes can cost you 


Turn the Page } 
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money. A good idea of how much and what can be 
done about it, along with other important information 
on lubrication is presented on Page 142. Lubrication 
Pilates Gad Binsards..........%.. Edward D. Shannon 


Of paramount importance in a painting pro- 
gram are engineering design, proper surface prep- 
aration, choice of materials, controlled application, and 
adequate film thickness. See Page 151. How to Make 
Painting Pay .G. H. Wescott and P. T. White 


Cutting corrosion costs is an almost universal 

problem. Some California operators, facing rather 
severe corrosion and paraffin problems, have found a 
newly developed coating material that meets their 
needs. A description of the process and case histories 
of the results show how this new coating is cutting cor- 
rosion costs. See Page 159. New Coating Cuts Tubing 
and Flow Line Costs............... Bertell E. Martin 


The largest single cause of revenue loss on 

LJ any lease is evaporation loss in storage. True, this 
is not the only way in which gravity losses occur, but 
being the greatest it deserves first consideration. For sug- 
gestions on how to retain high gravity and obtain pre- 
mium prices, see Page 166. Gravity Conservation: A 
paey to Imcwemsed Mevemee ..... 2... ccc cen ese 
Lawton L. Laurence and Walter E. Huffman 


INTERNATIONAL ARTICLES 


What the wise use of income from its oil has 
done for Venezuela is a bright guidepost to nations 
throughout the world. The spending of half of the 
government’s income—/70 percent of which comes from 
oil—on public improvement programs shows how pri- 
vate capital and government can bring unparalleled 
advancement to a nation. See Page 177. Wise Use of 
Oil Income Gives Venezuela Bright Outlook......... 
Warren L. Baker 


C] Bolivia’s new oil law has done much to regener- 
ate interest in the nation’s petroleum potential. 
Prospects, areas available to private capital companies, 
and details of the new oil law are included in the first 
of a two-part discussion beginning on Page 183. Three 
Major Oil Firms Added to Concessions Listing... .. . . 

Dr. Enrique T. Mauri 
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Current Outlook Section 
WORLD OIL © JULY, 1957 
Looking Ahead... 
$60 Billion Expenditure Seen for Oil . .. To meet the world’s fast growing demand 

| for oil products the oil industry is expected to invest $60 billion during the next five 
years, according to Augustus C. Long, chairman, The Texas Co. He said half this 
sum, or $30 billion, will be spent outside the U.S., preferably in countries that have 
played fair with foreign investors. He estimated that by 1965, U. S. demand for 

! petroleum will be more than 12 million barrels a day, while demand in other non- 

NY, Communist countries will total more than 141% million barrels, or an increase of 

” 115 percent over today’s demand figure. 

ing- 

ve Many U. S. Operators Abroad . . . Over 100 U. S. operators are now engaged in 
petroleum exploration or production in more than 30 foreign countries. 

TE 

Crude Raise of 4 Cents Proposed .. . An increase of 4 cents a barrel in the price of 

crude oil has been advocated, to offset the 6 percent increase in wages in the industry 
in recent months. 

sher 

past Wildcatting Active in Williston Basin . . . Williston Basin wildcatting has been en- 

me couraged and is active. Last year afforded several discoveries, including Antelope 
and Rocky Ridge fields in North Dakota and Outlook in Montana. The increased 
wildcat drilling that will be necessary for finding more new fields is being carried out 

— this year. Extensive geophysical work has failed to locate pronounced structural fea- 

~ tures besides the Nesson Anticline, on which Beaver Lodge, Tioga, and other fields 

= were found. Good geological work and much drilling will be required to find other 
type oil traps. 

a 

Lee “Golden Lane” in California Foreseen . . . California is expected to be the “golden 
lane” for successful institu combustion projects in the future. Reasons: heavy viscous 
crudes, high permeabilities, low natural recovery ratios, close well spacing all work 
in favor of the underground burning process for greater oil recovery. Common oc- 

oa currence of block faulting may be a drawback. 

a 

-~ New Treasury Secretary Friendly To Oil Industry wes Appointment of Robert 

1... B. Anderson of Texas to be secretary of the treasury is viewed with considerable sat- 

RO- isfaction in the oil industry. Leaders believe Anderson will strongly support continua- 

1a tion of the 27% percent depletion allowance to oil and natural gas producers for 
income tax purposes. The Texan is thoroughly conversant with oil and gas industry 
problems. Prior to his leaving Texas to enter the Eisenhower administration, he testi- 
fied before Congressional committees, on behalf of the Mid-Continent Oil and Gas 
Association, in support of continuation of the depletion allowance at the present level. 

a Drilling in Lakes Considered . . . Governments of several states along the Canadian 

ao border are considering legislation that would permit drilling for oil and gas in the 
lakes and other waters adjoining those states. Michigan has petroleum possibilities 

iD along Lake St. Clair, opposite established gas production in Canada, and in Saginaw 

- Bay, off Lake Huron. Ohio, Pennsylvania, and New York have relatively good off- 
shore production possibilities from Oriskany, Medina, and other lower Paleozoic 
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pays in Lake Erie, which is mostly less than 90 feet deep. New York and Vermont 
would have to enact legislation to permit drilling in Lake Champlain to test favor- 
able lower Paleozoic possibilities. 


Tanker Rates Off Sharply . . . Due mainly to the opening of the Suez Canal and partly 
to the summer season, tanker rates have plummeted from last December’s sky-high 


rates. In early June, tankers had been chartered at rates ranging from USMC plus 
10 percent to USMC minus 47. 


Logs Promise to Evaluate Pay Zones . . . Researchers hope to develop radioactivity 
logging techniques that can indicate quantities of oil and gas in reservoirs. The logs 
would eliminate guesswork prior to setting pipe and testing. They would reduce the 
hazard of missing a pay horizon altogether. 


Active Leasing in Ohio... Ohio field development has been featured by extensive leas- 
ing by Kewanee Oil Company in the past year near Columbus, in Madison, Fayette, 
Clinton, Highland, Ross, and Pickaway counties. The area is west of the main north- 
south Clinton fairway and east of the formerly prolific Trenton limestone produc- 
tion on the Cincinnati Arch. It has about 4000 feet of sedimentary section. Trenton 
and Cambrian possibilities apparently are the main objective. 


Much Rotary Drilling Seeks Salt . . . One out of three rotary wells to be drilled in 
Michigan in 1957 will be for salt and/or brine. Hydraulic fracturing is becoming 
very important to companies drilling for and producing brine and salt from wells. 
In northeastern Ohio, Diamond Alkali Company is drilling salt wells to 2500 feet 
and is fracturing the producing formation in virtually all of them. 


Atomic and Solar Energy Are for Future .. . Neither nuclear power nor solar 
energy will in the immediate future offset any serious depletion of fossil fuels. In 


fact, neither will be of any great consequence soon in total energy demands. 


Tanker May Be First Commercial Atomic Ship . . . The atomic tanker is expected to be 
the first ship to approach economic feasibility in the nuclear field. 





Atomic Industry Cost Trends . . . In 16 years, government has spent over $15 billion 
on nuclear research—not including $1.7 billion being spent in ’57. Private funds 


for same period have amounted to more then $130 million. Current rate spent by 
private funds is $75 million per year. Estimates are that if industry is to participate 
to the fullest in future nuclear activities, it must be willing to spend $500 million 
per year beginning about °65. 


Use of Solvents to Increase Oil Production . . . A number of major oil companies 
are budgeting sizable amounts to be applied to research and field tests of latest 
methods for recovering oil in the reservoirs. These methods tmvolve the use of nu- 
merous solvents. The Carter Oil Co. has a successful pilot plant in operation in 
Seminole County, Oklahoma, utilizing LPG as the solvent. The Bureau of Mines, 
Petroleum Division at Bartlesville is emphasizing this phase of research, and engi- 
neers believe the next five years will witness an increase in the use of solvents. 
Results are hush-hush, as companies are reluctant to show their hands and to 
excite landowners. But some experts predict as much as 96 percent recovery when 
the solvent technique is finally worked out. 
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Others Should Do It, Too 








Last month, Morgan Davis, the new president of 
Humble Oil & Refining Company, talked to the oil 
writers of the Gulf Coast area. He said some very in- 
teresting things and the example that he has set by 
this talk in the coastal region of Texas, might very 
well be followed by executives of companies having 
headquarters in other areas. 

He dealt with the increasing problems of the oil 
industry, pointing out that back in 1917 the total oil 
output for the U, S. was 919,000 barrels a day. He 
told of how conservation had saved, since that time, 
a great deal of oil for the people of the United States. 
He mentioned the increase in consumption of oils that 
make good hydrocarbons in the U. S. alone, quoting 
figures from an oil economic study which indicated 
that consumption of oil and liquid hydrocarbons in 
1965 will be in the neighborhood of 13 million barrels 
a day—an increase of more than 40 percent over that 
of today. 

He said, “it is absolutely vital, I think—vital to both 
the economic well-being and the national defense of 
our country—that we do keep our exploratory and 
development operations going full speed ahead. For 
finding and producing oil, as we have all seen time 
and time again, is a dynamic, long-range project. We 
cannot twiddle our national thumbs, and postpone our 
drilling and development to some later date, and still 
expect to have the oil available when urgent needs 
arise. This, in my opinion, is the simple but complete 
answer to those who would set aside undeveloped 
areas as reserves for future use and thereby ‘stockpile’ 
oil and to those who argue that excessive imports will 
allow us to ‘save’ our domestic supply.” 


Among the things he mentioned as being problems 
of the oil industry was the length of time and cost 
to develop oil. 

“The industry as you know, has been operating off 
Louisiana for more than ten years. Literally hundreds 
of millions of dollars have been invested there in leas- 
ing and drilling, The area has an extraordinarily high 
ratio of successful wells. But there have been prob- 
lems, as there will always be problems, and it is esti- 
mated that for the year 1957 the average daily pro- 
duction off the Louisiana coast will be only 103,000 
barrels. That’s enough to supply the nation’s consumers 
for about 15 minutes.” 

President Davis pointed out that to keep pace with 
the demand over the next ten years the industry will 
have to drill an estimated 700,000 wells; they will have 
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to put out some 60 to 70 billion dollars for the de- 
velopment of new oil and gas resources. To finance 
a program of this magnitude, he said, producers will 
have to risk the capital recovered from earlier invest- 
ments through depreciation and depletion. They will 
also have to plow back about half of their net income 
after taxes. Large additional sums will have to be 
raised by means of stock, bonds, or loans. He was 
optimistic as to the success of exploratory efforts dur- 
ing our lifetime. 

But he pointed out that there were two big prob- 
lems. One is the problem that nature has placed in 
our way. The other is the man-made problems which, 
he said, is at this time a much more serious threat to 
our ability to produce. Federal control over natural 
gas, the harassment of the industry through repeated 
government investigations, the attacks on percentage 
depletion, the threat of other forms of restrictive legis- 
lation, and—not least of all—the divided front which 
too often crops up within the industry itself, are the 
man-made problems to which he referred. 

His speech was to the point, was highly instructive 
and, in our opinion, was one of the best contributions 
that has been made toward public relations in the oil 
industry in a long time, 

Again, we ask, why don’t the heads of important 
companies in other areas talk to the newspapermen 
and oil writers of those areas? 


We Are Fed Up, Too 


President Eisenhower is reported by the newspapers 
to have said to some of his friends that he “is prac- 
tically fed up” with his appointment of Chief Justice 
Earl Warren to Chief Justice of the U, S. Supreme 
Court. President Eisenhower isn’t half as much fed up 
as most Americans are. A great many of them were fed 
up when the appointment was made, the action of the 
Chief Justice since that time has created a contempt 
for the United States Supreme Court that is steadily 
increasing, and the very thought that he should be 
considered for a moment as presidential timber is 
absurdity to the highest degree. 

As a matter of fact if the majority of the United 
States Supreme Court were impeached for abrogating 
unto themselves legislation prerogatives and for in- 
competency, such a move we believe would meet with 
wide favor. 


Raw L. Di Me. — 
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Exploratory Costs 


Soar to New Highs 
During 1956 


¢ Exploration expenditures rose 
in 1956 to all-time peak of $2.6 
billion. Average cost of finding 
oil jumped to $1.11 per barrel. 
Costs of equipment, supplies, 
and wages continued to in- 
crease. 


© Both crude price and 27'% 
percent depletion allowance 
are now inadequate. They do 
not provide sufficient incentive 
for the costly exploration and 
development required to meet 
rising demand for oils. 


© The public, as well as the in- 
dustry, should know the facts 
about the present high costs 
of finding and developing pe- 
troleum supplies. 


By H. J. Struth 


Petroleum Consultant, Dallas 
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Correlative Exploration Trends 


INFLATIONARY TRENDS in costs of equipment, supplies 
and wages are reflected in a continued upward spiral in 
the oil industry’s costly search for new reserves. Explora- 
tion expenditures in 1956 soared to an all-time high of 
$2.6 billion, comprising 41.2 percent of the working in- 
terest value of the nation’s crude output. 

The average cost of finding oil dast year was $1.11 per 
barrel. But every barrel of oil found in new, unproven 
areas involved an average cost of $2.55, Since 1951, unit 
oil finding costs have increased 61 percent, while com- 
bined exploration expenditures have increased 50 percent. 
Crude prices, meanwhile, had increased only 12.5 percent. 
Even at recently adjusted levels, today’s crude prices are 
only 22 percent above those of 1951. 


Changes From Pre-War. Correlative data, extending 
back to the prewar years 1936-40, reveal pronounced di- 
vergencies between costs and prices, as well as diminishing 
returns in relationship to effort and expenditures. Recog- 
nition of these facts cannot but lead to the conclusion that 
crude oil prices are still too low, and that the depletion 
allowance of 27 percent-is no longer adequate in the 
light of today’s urgent risk capital requirements. 

These historical facts must be recognized by the in- 
dustry itself, as well as by those who criticize its aims and 
purposes: 


1. Oil finding costs increased 596 percent, while crude 
prices were advanced 160 percent. 

2. Exploration expenditures increased 1045 percent, 
while the net value of crude oil rose 410 percent, 
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TABLE 1—Cost of Finding Oil in the United States 


(Incorporating new revisions in previous estimates and ultimate reflections of costs) 














































































































Initial Res. Disc. Revised Res. Disc. 
——- —- ---—- ——--- Cost per Bbl. Cost per Well 
Gross | Net WI | Gross | Ne Net WI | Explor. | Drilling Other Total 
- —j-—— - — - ells Cost Costs Cost Initial Revised | Drilling Total 
(Million Barrels) (Million Barrels) Drilled (Thous. $) | (Thous. $) | (Thous. $) Disc. Disc. Cost Cost 
YEAR (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
1946 1,635 | 1,398 2,804 2,397 9,403 420,386 405,800 826,186 $ .591 $ .345 $44,708 $87,864 
1947 1,892 1,618 3,302 2,823 10,401 481,982 422,350 904,332 559 .320 46,340 86,947 
1948.. 2,270 1,941 3,323 | 2,841 12,850 602,575 532,901 1,135,476 585 399 46,890 88,364 
1949. 2,798 2,392 3,915 | 3,347 14,025 696,622 558,745 1,255,367 525 375 49,670 89,505 
1950 2,382 2,037 3,629 |} 3,103 16,249 821,750 617, 1,439,350 -706 464 50,572 a 
1951 3,101 2,651 3,930 3,360 18,760 1,018,565 721,010 1,739,575 656 518 3 92,600 
1952 2,372 2,028 3,234 2,765 19,350 1,217,365 769,880 1,987,245 .980 718 62,900 102,700 
1953 2,348 2,008 2,794 2,389 21,573 1,442,150 886,434 2,328,584 1,160 975 66,850 ’ 
1954 2,436 2,083 2,845 2,432 20,879 1,366,241 884,765 2,251, 1.095 926 65,436 107,812 
1955... 2,476 2,117 2,812 2,404 22,553 1,507,055 920,909 2,427 ,964 1,147 . 66,820 107,653 
1956 (p) 2,750 2,351 ; ‘ 23,600 1,593,634 1,028,174 2,621,808 1.115 asia 67,527 111,092 
THREE-YEAR MOVING AVERAGES 
1936-38. . 1,848 1,580 2,376 6,161 75,277 132,623 207,900 131 .106 12,218 33,744 
1937-39. 1,744 1,484 2,203 6,525 83,779 147,833 232,612 .157 .135 12,840 35,649 
1938-40. . 1,441 1,225 1,819 6,607 88,836 157,153 245,989" .201 .189 13,446 37,232 
1939-41. . 1,150 977 1,442 6,969 101,696 170,820 272,516 .279 .198 14,593 39,104 
1940-42. . 926 792 1,441 6,750 111,350 173,520 284,870 360 281 16,496 i 
1941-43. . 873 747 1,174 6,679 133,643 196,696 330,339 442 263 49,459 
1942-44. . 961 822 : 1,531 6,717 174,083 228,890 402,973 490 278 25,917 y 
1943-45. . 1,228 1,050 2,348 2,008 7,464 257,027 295,823 552,850 527 275 34,436 74,069 
1944-46... 1,486 1,271 2,650 2,266 8,364 342,140 349,543 691,683 305 ’ 82,698 
1945-47. . 1,702 1,456 2,980 2,548 9,330 422,641 397,933 820,574 563 322 45,299 87,950 
1946-48 1,932 1,652 3,143 2,686 10, 501,647 453,683 955,330 578 355 ’ 87,774 
1947-49... ‘ 2,320 1,983 3,513 3,003 12,425 593,726 ,665 1,098,391 554 365 47,785 ’ 
1948-50 2,483 2,123 3,622 3,097 14,374 706,982 569,748 1,276,730 601 412 49,185 88,882 
1949-51. . 2,760 2,360 3,824 3,270 16,344 845,645 632,451 1,478,096 626 440 51,740 90,437 
1950-52 2,618 2,238 3,597 3,076 18,120 1,019,227 702,833 1,722,060 769 56,249 95,036 
1951-53. . 2,607 2,229 3,319 2,838 19,894 1,226,027 759,108 1,985,135 891 699 l, 5 
1952-54. . 2,385 2,039 2,957 2,528 20,600 1,341,918 847,026 2,188,944 1.073 866 65,142 106, 
1953-55. . 2,420 2,069 2,817 2,408 21,668 1,438,482 897,336 2,335,818 1,129 .970 66,387 107,800 
1954-56 (p). P 2,554 2,184 aun oe 22,444 1,488,976 944,616 2,433,592 1.114 . 66,342 108,430 
(p) Preliminary data. (1) New fields and extensions, excluding revisions. (2-4) Net working interest at 85.5 percent. (3) Includes revisions in 
estimates allocated to original discovery years. (5) Wildcat wells and dry holes drilled in exploration and development. (7) Includes leases, geological, 
geophysical and overhead costs. (9) Col. 8 divided by col. 2. (10) Col. 8 divided by col. 4. 


3. Exploratory drilling increased  rels, whereas the average of the last figures are 434 wildcat gas wells. 
266 percent, while reserves dis- three years was only one barrel per Significantly indicative of the hazards 






























































coveries are only 64 percent expenditure dollar. attending the search for oil is the fact 
greater. s ahs s eh “1 
Costs Up in 1956. The average cost that nearly $2.4 billion was spent last 
°s 4. The cost per well increased 212 per exploratory well drilled last year year in drilling dry holes, which cost 
n percent, but reserves discovered was $111,092, compared with $107,- $108,021 each. 
A per well declined 96 percent. 653 in 1955 and $92,600 per well in For each successful wildcat oil well 
vf 5. Annual crude production in- the year 1951, Initial oil reserves dis- completed in 1956, the industry 
a creased 125 percent, while an- covered per exploratory well drilled in drilled 6.8 primary dry holes. At pre- 
nual additions to reserves are 1956 averaged 116,000 barrels, com- _ vailing costs, typical expenditures in- 
T only 31 percent greater. pared with 110,000 in 1955 and 165,- volved in finding a new oil structure 
n : : , 900 in 1951. Last year, the industry aggregate $988,162. Subsequent de- 
it 6. Producers are plowing back 41.2 , 9 : : : : 
' ' a drilled 23,600 exploratory wells, of velopment, following each new dis- 
percent of their gross income : ; ; 
\- f bisln the desiledl which 1,626 were completed as oil covery, involves many additional dry 
rom crude, while the depletion . , : 
t. 1 ad a wells, 11,051 were drilled as wildcat holes to define the ultimate productive 
allowance has remained at the 
t. ; ; ae dry holes, and 10,923 were develop- boundaries of an oil structure, These, 
. World War I level of 27% per- : aii . : : 
C : ment dry holes. Not included in these in turn, involve an average cost of 
cent. F 
‘ Despite mounting difficulties, the oil TABLE 2 
® industry has managed to find 1.54 bar- Relative Trends of Exploratory Effort, Results and Costs 
‘ rels of new reserves for every barrel of ____ (Annual Averages Vs. Voor 1936) 
> . . rr ' = r — _— wv a ee —ee iret * 
‘ oil produced in the last 22 years. The 1996-40 1088.48 1006-80 oenat8 Voor 1986 
fact remains ever. that explora- arnt Eves veri = nn 
t act IK = aan, however, th ut_expl .- Avg. | Index Avg. |Index] Avg. |Index}] Avg. |Index] Year Index 
: tory effort and costs have increased 
n Mt ; Exploratory Wells Drilled. 6,431 | 100] 6,953 | 108] 12,586 | 195] 20,623 | 320] 23,600 | 366 
‘ disproportionately in relationship to _ Reserves Discovery (MB) (a). . 1,429 | 100 873 | 61] 1,877] 131] 2177) 152] 2,351 | 164 
results attained. In 1956, oil reserves Explor. Expend (M$)... 229 | 100 429} 188] 1,112] 486] 2,147| 938] 2,622 | 1145 
added by exploratory effort comprised “ude Value (M8) (b)...--. 1,246 | 100] 1,720/ 138] 3,929] 315] 5,342] 428] 6,354 | 510 
Q ee a ae entail . rom Finding Cost per Barrel. . . $.160 100 492 307 592 370 986 616 1.115 696 
1 1.30 barrels for each barrel produced. — (rige Price per Barrel..........) $1.09 | 100 1.19 | 109 2.19 | 201 2.69 | 247 2.84 | 260 
2 . ee r. - i eee 
By Peace, perorepers, during the Pre-wal (ost per Well... .--.--+. -.-] $85,000 | 100 | 61,700 | 173 | 88,350 | 248 | 104,107 | 292 | 111,092 | 312 
period 1936-40, the industry found _ Res. Dise. P/W (TB). ape 226 | 100 5 | 55 149 | 66 105 | 46 100| 44 
C 2.20 barrels for each barrel produced. Annual Prod. (MB)............ 1,292 | 100 632 | 126] 2,031 | 157] 2,579| 199] 2,006) 225 
, Reserves Added (Mis) (c).. 2,850 | 100 71] 3,156} 111] 3,769 | 132] 3,784] 131 
Furthermore, in the early years 1936- “a 3 
38, the quantity of reserves found per (MB) Mill. Bbls. (M$) Mill. $. (TB) Thous. Bbis. _ (P/W) Per Well. 


(a) New fields and extensions, net working interest. (b) Net value after royalties. (c) New fields, extensions 


exploratory dollar averaged 8.9 bar- ang revisions. 
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Cumulative Oil Reserves Found by Initial Explo- 
ration and Reserves Added by Extensions and 
Revisions 


Initial Oil Finding Cost Per Barrel Compared with 
New Reserves Found Per Exploratory Dollar (Three- 
Year Moving Averages) 


Reserves Added By 
Extensions And 
Revisions 





unwarranted political attacks that oil 
prices are being rigged by a monopoly. 
If the oil industry is to win back its 
most prized asset, favorable public 
it must cease to be on the 


launched a new series of Congres- 
sional investigations. Prices of most 
other basic commodities have been 
increased repeatedly because of rising 


$92,895 each. Drilling operations in 
1956 indicated that 84.3 percent of all 
wildcats and 24.6 percent of all de- 
velopment wells drilled were dry holes. 





The average depth of wildcats was 
4702 feet, compared with an average 
depth of 3966 feet for development 
wells. 

Crude Raise Essential. It is diffi- 
cult to understand why long-delayed 
should have 


costs, but the minute oil prices were 
increased, for the same fundamental 
reasons, the oil industry was accused 
of collusion. The facts make it clear 
that oil prices have not paced the rise 
in the industry’s costs, which every 
oil producer well knows. Yet, the pub- 















































opinion, 
defensive, It must take an offensive 
position against those who are con- 
tinually trying to discredit its motives. 

While this study is concerned pri- 
marily with the cost of finding oil, 
the facts developed here also have a 


increases in oil prices , , 
raised political eyebrows, and lic is led to believe, through vicious, direct bearing upon the constantly in- 
somes 3 creasing costs borne by the producers 
of natural gas. Like the oil producers, 
Exploration Expenditures—1956 : ; 
. Hist = they too must search for and find 
No. Wells | Average | Total Cost | Percent adequate reserves of gas to meet pro- 
YRILLING COST > Cos ( . $) | ‘ . . 
+2 oe ea Dimer — < vor amet ad lewd jected future requirements. Problems 
New Fields—Oil 1,366 | $111,300 | 152,036 | 5.8 : ae . ; 
dh mle il 260 97200 | 25,272 | 1.0 and experiences of oil and gas men 
W. C. Dry Holes... __ 11,061 __ 79,400 | 877,494 | 33-5 are inter-related. Yet, the natural gas 
Total . 12,677 83,206 | 1,054,802 40.3 industrv has been ) -e under 
Develop. Dry Holes 10,923 | 49,330 538,832 20.5 . placed 
, —----- + - - ~—-—- — - stringent regulations by the Federal 
Total Drilling Cost 23,600 67,527 | 1,593,634 60.8 ‘ ST eeu wma 
OTHER COSTS Power Commission, The real danger 
Det iecadeeees 25,846 609,983 23.3 : . 
Geol. and Geophys. “: (23,600) 12,322 290/811 11.1 here poses the threat of possible Fed- 
, 5,397 27,380 ’ . : 
: saacameeat duane peed I me 45s eral control of oil as well as gas. The 
Total se (23,600) 43,565 1,028,174 39.2 cary > 1 ; ati ‘ 
Grand Total Cost 23,600 111,092 | 2'621'808 100.0 a of this situation cannot 
Siva mend ws Pe i __.. be ignored by any segment of the 
COST OF WILDCAT PRODUCERS AND DRY HOLES petroleum industry. Decontrol of gas 
ee “wa tree es nad pr ie ve ~ is vitally necessary to the future ex- 
cat ry ;ran . y 
| Producers | Holes Total istence and welfare of the petroleum 
Drilling Cost (Thous.) 177,308 | 1,416,326 1,593,634 industry. 
EE gc; ccc scecsanece sv shasesnetanenaany 70,837 | ‘957,337 | 1,028,174 
Total Cost (Thous.) 248,145 | 2,373,663 | 2,621,808 High Costs to Remain. Despite im- 
No. of Wells SO ROOT RIPPED LINE EE 1,626 21,974 23,600 , Wi : , 
ke aaeiepebeeneie 152°610 108°021 171/092 proved drilling methods and greater 
a -_—-— efficiency, it appears unlikely that 
FOTAL DRILLING OPERATIONS —1986 there will be any appreciable reduc- 
Develss. tion in oil finding costs in the near 
t Ww s, - ye . . . 
ea | enenee = beta future. With oil increasingly harder 
ES. vakiictabokous 1,626 | 29,729 31,355 : c - 
Snes Cuma ctopwmneaees ns +s Rr sennnons on cebdsekesthesssebes 43 | sens | ii? to find, and with costs of materials 
CR ia cogs bine cadets echameide kpicnssunehewdaeteasien 11,051 10,923 | 21,974 and wages on the ascendency, it is 
Total....--.sseeseeresesecsecseseeeeceseseesceeees 13,111 44,335 | 57 ,446* evident that the industry is committed 
OT. chew As. « wEREC SHEERS CARDEN UES d6.s KOSS ehee Re ON 84.3 24.6 | 38.2 ° ‘ 
Footage Drill illed (Thou ) Sidsdincdlondanceincas kodissie uae | 61648 | 175.833 | 237,481 to a long-range program of incre- 
Average De; hho =.» alain nila diode Ginutawiealatencnuaraant naan ie 4,702 3,966 | 4,134 . : . : 
| mental expenditures. Achievement of 





* Busheden « service wells 
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f 1,04: S-tiead Total all wells 58, 488. 





future goals will necessarily involve 
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the employment of far greater sums 
of risk capital, which must be sup- 
plied from oil and gas revenues, as 
well as through more borrowed capi- 
tal and an adequate depletion allow- 
ance. 


Drilling Now Off. A decline in drill- 
ing operations of 7 percent in the first 
four months of this year, a drop of 
some 1250 wells from last year, may 
be a straw to show the way the wind 
is blowing. Demand is favorable, 
prices are improved, but mounting 
costs, high interest rates on borrowed 
money, and renewed attacks on the 
political front, are disrupting factors 
in the view of many oil operators. 

Most operators realize that there 
can be no let-up in drilling, but many 
are taking a “wait and see” attitude 
with respect to renewed attacks on 
the oil industry’s statutory depletion 
allowance. Some operators even fear 
that crude prices may be rolled back. 
It is not difficult to imagine what 
might happen to drilling if prices are 
cut back and particularly if the de- 
pletion allowance is reduced by ill- 
advised political action. 


Oil Found Despite High Costs. 
While exploratory results are far less 
successful today than those exper- 
ienced in pre-war years, the industry 
has managed well to maintain the 
nation’s reserves at adequate, de- 
pendable levels. In the last 22 years, 
the industry discovered over 62 bil- 
lion barrels of new reserves, which 
exceeded production requirements by 
nearly 22 billion barrels. Further- 
for every barrel found in new 
fields, 4.32 additional barrels have 
been added by extensions to original 
discoveries and revisions of initial 
estimates. The ratio of ultimate re- 
serves credits to initial discoveries has 
been in the order of nearly 5 to 1. 
Only by intensive effort and in- 
creasingly greater expenditures of 
risk capital have the nation’s oil re- 
serves been built up to their present 
level of more than 36 billion barrels. 
In the last five years, exploration ex- 
penditures have nearly doubled over 
those of the preceding five years. 


more, 


During the five-year period 1952- 
96, expenditures aggregated $11.6 
billion, against expenditures during 


1947-51 of $6.5 billion. While the in- 
dustry drilled 35,670 more explora- 
tory last five 
initial reserves discoveries were prac- 


12.4 


wells in the years, 
tically at a stationary level of 
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TABLE 4—1Initial Cost of Finding Oil in New Fields (1956 and Prior Years) 


















































1956 Average 
1951 1952 1953 1954 1955 (p) 6 Years 
Reserves Disc. (Mill. Bbl.).............. 465 578 688 672 544 561 585 
Net Working Interest #4 bad 398 494 588 575 465 480 500 
Discovery Wells Drilled. . . ee 1,320 1,340 1,415 1,412 1,540 1,366 1,397 
Dry Holes Drilled........ ide kth 6,470 7,050 7,485 7,480 8,160 8,278 7,487 
Total Wale Deities: «0.0... 2506005 7,790 8,390 8,900 8,892 9,700 9,644 8,884 
peming Cost (Thous. $) eT ee 539,350 680,215 755,066 679,285 808,847 804,309 712,012 
Other Costs (Thous. $)............. 166,660 186,677 205,599 349,629 396,080 420,141 287,464 
Total Cost (Thous. Bbl.)..... 706,010 866,892 960,665 | 1,028,914 | 1,204,927 | 1,224,450 999,476 
Initial Cost per Barrel... er 1.774 1.754 1.633 1.789 2.591 2.551 2.000 
BREAKDOWN OF OIL FINDING COSTS 

New Fields: 
Net Res. Disc. (Mill. Bbl.).. a 398 494 588 575 465 480 500 
Total Cost —* ®., ea 706,010 866,892 960,665 | 1,028,914 | 1,204,927 | 1,224,450 999,476 
Cost per Barrel. . $1.774 1.754 1.633 1.789 2.591 2.551 2.000 

Extensions: 
Net Res. Disc. (Mill. Bbl.)....... 2,253 1,534 1,420 1,508 1,652 1,871 1,706 
Total Cost (Thous. $)...... 1,033,565 | 1,120,353 | 1,367,919 | 1,221,092 | 1,223,037 | 1,397,358 | 1,226,554 
Cost per Barrel........... $.459 -730 963 809 -740 747 719 

Composite: 
Net Res. Disc. (Mill. Bbl.)............ 2,651 2,028 2,008 2,083 2,117 2,351 2,206 
Total Cost (Thous $).. : 1,739,575 | 1,987,245 | 2,328,584 | 2,251,006 | 2,427,964 | 2,621,808 | 2,226,030 
Cost per Barrel........ $.656 .980 1.160 1.095 1.147 1.115 1.031 


























(p) Preliminary data. 


TABLE 5—Exploratory Drilling Results (1956 and Prior Years) 



































| 1956 Average 
| 1951 1952 1953 1954 1955 (p) 6 Years 
Wildcats | 
Oil Wells, New Fields............. 1,320 1,340 1,415 1,412 1,540 1,366 a 4 
Oil Wells, Extensions........... 260 300 308 273 293 260 
4 EN See ne 260 265 347 386 345 434 339 
BI 50:5 6 picldin 5.510 Diam vend 8,375 8,960 9,366 9,267 | 10,125 | 11,051 9,524 
0 See cae 10,215 | 10,865 | 11,436 | 11,338 | 12,303 | 13,111 11,544 
Develop. Dry Holes... . 8,805 8,750 | 10,484 9,927 | 10,595 | 10,923 9,914 
Total Explor. Wells............. 19,020 | 19,615 | 21,920 | 21,265 | 22,898 | 24,034 21,458 
Develop. Oil Wells.............. 21,485 | 21,950 | 24,277 | 27,762 | 29,822 | 29,729 25,837 
Develop. Gas Wells....... 2,710 2,950 3,563 3,512 3,275 3,683 3,282 
Total Wells Drilled (a) .| 43,215 | 44,515 | 49,760 | 52,539 | 55,995 | 57,446 50,577 
New Fields-New Pays 
Oil Wells Completed............ -| 1,320 1,340 1,415 1,412 1,540 1,366 1,399 
Res. Disc. (Million Barrels) a 465 578 688 672 544 561 584 
Average per Well (Thous. Bbls.).... 352 431 486 476 353 410 418 
Extensions | 
Oil Wells Completed.............. 260 300 308 273 293 260 282 
Res. Disc. (Million Barrels) hin fb 2,637 1,794 1,660 1,764 1,932 2,189 1,996 
Average per Well (Thous. Bbls.)....| 10,142 5,980 5,390 6,462 6,594 8,419 7,432 
Composite 
Oil Wells Completed............ .| 1,580 1,640 1,723 1,685 1,833 1,626 1,681 
Res. Disc. (Million Barrels) -o-e| 8,08 2,372 348 2,436 2,476 2,750 2,580 
Average per Well (Thous. Bbls.)... 1,962 1,446 1,363 1,446 1,351 1 ‘691 1,534 
All Exploratory Wells 
Total Wells Drilled*........ ....-| 18,760 | 19,350 | 21,573 | 20,879 | 22,553 | 23,600 21,119 
Res. Disc. (Million Barrels) vast) Sa 2,372 2,348 2,436 2,476 2,750 2,580 
Average per Well (Thous. Bbls. Pay | 165 123 109 117 110 116 122 

















(a) Excludes service welis. 


billion barrels. Yet, by more drilling 
and materially greater expense, the 
industry succeeded in finding as much 
oil in the last five years as was found 
in the preceding five-year period. 
At the present annual rate of pro- 
duction the nation’s oil reserves are 
now equivalent to 12% years of sup- 
ply. This does not mean, however, 
that the nation will be out of oil by 
the middle of 1968. The facts prove 
conclusively, by long years of ex- 
perience, that the oil industry has 
consistently managed to maintain the 
nation’s reserves at an ample margin 
above year to year requirements. In 
fact, during the last 22 years the 
ratio of reserves to production has 
ranged between 11 and 15 times the 


* Excluding gas producers. 


(p) Preliminary data. 


annual rate of production. As long 
as oil men are permitted to operate 
under our time-proven system of free 
enterprise and can exercise their in- 
herent rights of private initiative, 
there is little danger that the nation 
will run short of oil in the foreseeable 
future. 


Next 10 Years. Projections of de- 
mand and domestic oil requirements 
in the next 10 years are expected to 
tax the efforts and abilities of oil 
men to maintain reserves at an ade- 
quate level. Demand for all oil, do- 
mestic and exports, will be in the 
order of 13,200,000 barrels daily by 
1966, which will call for a daily 
crude production of at least 10,200,- 
000 barrels. Drilling, exclusive of 
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TABLE 6——U. S. Petroleum Liquids Reserves, Discoveries and Production 


(Millions of Barrels) 
















































































DISCOVERIES (a) 
Ratio 
Estimate Extension, Total s Allocation] Ultimate Ultimate CUMULATIVE 
Reserves New & oil Produc- Net of Ext. & | Credit to | Adjusted | Credits to —_— —_—_———— 
Jan. 1 Pools Revisions Added tion Increase | Revisions] Original | Reserves | Original Initial | Ultimate 
YEAR b) c c) (c) (d) (b) (f) Discovery} Dec. 31 | Discovery] Discovery; Credits 
1936... ae 860 950 1,810 1,142 668 1,988 2,848 20,859 3.31 860 2,848 
1937 940 2,850 3.790 1,328 2,462 1,878 2'818 22'349 3.00 1,800 5.666 
1938 825 2,325 3, 150 1,265 1,885 2,373 3,198 24,282 3.88 2,625 8,864 
1939 360 2,140 2'500 1,317 1,183 2.042 2 25,367 6.67 2985 | 11,266 
1940 315 1,685 5 '000 1,409 591 2/162 2 26,435 7.86 3,300 13,743 
194] 155 1.620 2,075 1,483 592 1.907 2 27.314 5.19 3,755 16,105 
1942 280 1,700 1,980 1,470 510 2,017 2 28,141 8.20 4,035 18,402 
1943 345 1,265 1,610 1,594 16 2,425 2 29,317 8.03 4,38 21,172 
1944 515 1,574 2'089 1,778 311 2'825 3,340 30,879 6.48 4.8 24,512 
1945 440 1.870 2.310 1/836 474 3.212 3.652 32,695 8.30 5 28,164 
1946 323 2°370 2'693 1'850 843 2'987 3/310 34,155 10.25 5.6: 31,474 
1947 505 2.211 2.716 1988 728 3/360 3,865 36,032 7.65 35,339 
1948 461 3,805 4,266 2,167 2,099 3,117 3,578 37,443 7.76 38,917 
1949 983 2,592 3,575 1,999 1,576 2,934 3,917 39,361 3.98 42,834 
1950 623 2.706 3.329 2'154 1,175 2'921 3,544 40,751 5.69 46,378 
1951 165 1.673 5,138 2.453 2°685 2'260 2,725 41,023 5.85 49,103 
1952 578 2:728 3-306 2'513 793 2,125 2'703 41,213 1.67 51.806 
1953 688 3352 4,040 2'596 1,444 1,385 2'073 40,690 3.01 53,879 
1954 72 2,308 2,980 2,568 412 1,034 1,706 2.54 55,585 
1955... 544 2.841 3/385 2:766 619 647 1,191 253 2-19 56,776 
1956 (p 561 3,223 3,784 2,906 878 521* 1,082* 36,429 1.92 57,858 
1957 (p | way" ; 
Totals , ; 11,738 50,788 62,526 40,582 21,944 16,120 57,858 eetan 4.93 
1) As reported by Joint Committee on Reserves of API and AGA b) Slight differences in reserves estimates with those of Res -serves Committee are due 
to author’s revisions and interpolations of original data reported. ‘(c) Total liquids estimated for years prior to 1947. (d) Actual production reported by 
Bureau of Mines e) Reserves Committee reported 36,337 million barrels. f) Allocations and computations of adjusted reserves and ratios calculated 
by H. J. Struth * To balance reported reserves December 31, 1956 (p) Preliminary data. 
TABLE 7 billion, against $2.6 billion spent in 
Reserves Discovered Per Exploratory Dollar 1956. In the light of wage increases 
(3-Year Moving Average) ° - > : 
ores of from 5 to 6 percent recently 
. a — ee granted oil workers, and the prospect 
xpenditures Discovered* Per Dollar Fan ee ee [ae ae .. 
PERIOD Thous.$) | (Mil Bbl.) | (BDL) of yet higher prices for ste el, it is 
i — 17 > ¢ . cp “—A< 2c 
—— = Sore0D ee — evident that the se cost projections 
1937-39 232,612 1,744 7.5 are ultra-conservative. 
1938-40 245,989 1,441 5.9 
1939-41 272,516 1,150 4.2 - aid ; 
1940-42 284,870 926 3.2 Costs Keep on Rising. The ines- 
1941-43 330,339 873 2.6 p age 
1942-44 402,973 961 2.4 capable fact is that the oil industry 
1943-45 : 552,850 1,228 2.2 ae ‘ : ; oi i 
1944-46. 691.683 1486 271 is confronted with progressively 
1945-47... 820,574 1,702 2.1 ere ee Bo oa dd eal, in 
1946-48 955,330 1932 20 greater expenditures in the search for 
1947-49 1,098,391 2/320 2.1 — lah a we 
1948-50 1,276,730 | 2°483 9 new oil reserves, despite economies 
1949-51 1,478,096 | 2,760 | 1.9 att< j e “Oug S 1e ific ; »Ch- 
read 1'752.000 | yin | 4 ittain d through scientific and tech 
1951-53... 1,985,185 2,607 1.3 nologic developments. In the last 10 
1952-54 2,188,944 | 2,385 1.1 “47° : 
1953-55 2'335,818 | 2,420 1.0 years, drilling time has been reduced 
1954-56 (p 2,433,592 | 2,554 1.0 , am 
by 37 percent, while the rate of pene- 
tration in drilling has increased 47 
RELATIONSHIP OF EXPLORATION COSTS AND CRUD L , 
MANGE a act . be wes VA — ~ percent. Yet, even these marked ad- 
re ac ave Fai > ) x > Pm o 
Price of Crude Net C rude Value Explor. Expend. vVauees h ive failed to : ffset oe 
A Pe Gaon : en nee —| Percent costs of labor and equipment, and 
Valu | “Expend. | of Crude x 
YEAR Price Index (Mill. $) | Index (Mill. $) Index Value continually greater, more costly, drill- 
1947 $1.93 | 100 $3,059 | 100 100 29.5 ing depths. 
1948 260 | 135 4,484 | 146 125 25.3 aay : 
1949 254s 131 3997s 136 139 31.4 Unforturately, the public does not 
1950 2.51 130 4,243 139 159 33.9 oo} ae aj +6 , 
1951 253 131 4,865 159 192 a? know these tacts. Perhaps, if these 
1952 2.53 131 4,946 | 161 220 40.2 sc Ran misines See 
ane yn 4 5416 =| (177 ony 4 and other factual studies were inte 
1954 2.78 144 5,493 179 249 41.0 ws oe Pere a 
eee an ere — a - as prete d to facilitate public unde 
1956 (p 284 | 146 6,354 207 290 41.2 standing the demagogues would not 
| . a7 " 
10 Years.... 2.59 os 48,846 ee 18,090 | es 37.0 be so successful in their efforts to 
= == a = === discredit the oil industry. An in- 
(p) Preliminary data. * Gross barrels. - a . f 
orm cacao ras formed public is the industry’s most 


effective defense against unwarranted 
political attacks. The oil industry’s 
march of progress, as well as its many 
trials and tribulations, provide a dra- 
matic approach to improved public 


service wells, will rise to an annual next 10 years are likely to aggregate 
total of at least 85,000 wells, of which $26.6 billion, compared with $18.1 
some 34,000 will be of an exploratory _ billion spent during the last 10 years. 
nature. To meet the needs of 1966, This will mark a further increase of 
the industry must find about 3.9 bil- 47 percent. Without considering pos- 
lion barrels of new reserves, exclusive _ sible future increases in basic costs of 
of revisions in previous estimates. equipment and labor, and assuming 
This compares with initial discoveries progressively greater efficiency in 
in 1956 of 2.7 billion barrels. drilling methods, the 1966 explora- the continued progress and welfare 

Expenditures for exploration in the — tion program would cost at least $3.7 of the petroleum industry.—The End 


relations. A new approach—a new 
frontal attack—to the oil industry’s 
public relations problems is vital to 
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Miniature mountains are built, and oil traps are formed by this machine at Gulf Oil Corpora- 
tion's research center near Pittsburgh, Penn. Geologist J. B. Currie shows how cutting away a 
section reveals what types of structures are likely to conceal oil traps. 


Lab Machine Helps Show 
Way to Oil in Foothills 


Device simulates mountain building and for- 
mation of structural traps. It is now used for studying con- 
ditions expected in foothill areas. 


MountTAIN BuILpING and resultant 
formation of traps for oil will be bet- 
ter understood by observing similar 
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effects in miniature mountain making 
in a laboratory. This is the hope, at 
least, of geologists at Gulf Oil Cor- 


poration’s research center near Pitts- 
burgh. To simulate mountain build- 
ing, they designed and are using a 
machine that puts clay under pressure 
by motor drive shafts, 

The experiment represents a region 
of 100 square miles and one to two 
miles deep. Mounted on a 5 by 5 foot 
table, the device has 4-inch high 
metal sides, of double thickness and 
hinged at the corners, It is filled with 
clay or mud. 

The double sides, one sleeved 
within the other, can be pulled out 
in one or more directions. The hinged 
corners permit the box to be de- 
formed into various shapes by means 
of motor driven screw shafts at each 
corner. 

Clay is scientifically compounded to 
represent desired values of strength, 
density, and other qualities of rock 
strata. It is rolled into sheets and 
evenly deposited in the machine. 

The motors then apply pressures 
simulating mountain building forces 
in one or more directions against sides 
of the box. The remaining sides are 
made either immovable or yielding, to 
represent types of formations against 
which the “earth” in the box is be- 
ing driven. Movements of underlying, 
or basement, rock may be simulated 
by buckling of a heavy rubber shect 
laid under the clay. 

These forces mold the “earth” 
model into folds equivalent to hills 
and mountains, revealing their con- 
tinuous development. At any desired 
stage, the “mountain building” may 
be stopped, and the model cut into 
cross sections to examine the deforma- 
tion of the “underground” strata. 

In conducting this research, about 
one third of the time is spent in theo- 
retical calculations, one third in field 
observation of actual formations, and 
one third working out problems on 
the machine. 

The device now is being used to 
study conditions to be expected in 
foothills areas. In major mountain 
ranges, rock strata are crushed and 
forced into such vertical positions that 
oil is not expected to be present. But 
in foothills, tilting has been just 
enough to drain oil into traps, yet not 
enough to impair the trap’s ability to 
hold oil, The experiments will help 
the geologists to recognize the various 
stages that foothill areas pass through 
and the kinds of geologic structures 
capable of localizing oil accumula- 
tions at the various stages.—The End 
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Needed: 


Better Understanding of 
Weather Information 


Increased offshore activity + highly special- 


ized weather problems in Gulf waters = 


weatherman. 


By NASH C. ROBERTS, JR. 
Consulting Meteorologist 
New Orleans 


WEATHER INFORMATION can be one 
of the most important tools a Gulf 
Coast offshore operator uses—if it 1s 
handled properly. It can mean the 
difference between life or death, profit 
or loss. 

However, like learning the proper 
use and safe limitations of a piece of 
equipment, so must the waterborne 
oilman develop his skill in using 
weather information. That is where 
the meteorologist comes in. 

In fact, the growing need for expert 
assistance in solving the highly spe- 
cialized weather problems in Gulf 
created a new type 
of meteorologist. The Gulf Coast 
weatherman must know almost as 
much about the client’s equipment, 
location, and operating procedure as 
the client himself. Since each drilling 
location has its own little climate and 


waters has 


its own reaction to certain winds, 
the oilman’s weatherman 
thoroughly familiar with the geo- 


graphical and topographical chacter- 


must be 


istics of each site. 
When a 


meteorologist must fly to all of the 


new client is listed, the 
operator’s locations. A diagram of the 
location and the type of equipment 
used is made. Mental notes are made 
of the route traveled by supply barges 
and crew boats so that poor conditions 
for these operations can be antici- 
pated. The toolpushers or other super- 
visory personnel are questioned as to 
which weather conditions hamper 
work in their particular area. They 
are also quizzed on the time required 
to evacuate the location in the event 
of a severe storm or hurricane. 

When a client stakes a location in 
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a new type 


a new area, this must also be visited 
by the 


the weakest 


meteorologist. Here is one of 
spots in the program, 
since producers frequently forget to 
inform the weatherman of these new 
ventures. This can frequently be 
remedied by subscribing to the UV. S. 
Engineers’ bulletins which list appli- 
cations for permits to explore and 
drill in the tidelands. When one of 
his clients requests permission to es- 
tablish a new location, the meteorol- 
ogist can chart this new area from the 
Engineers’ bulletin. 

Relying upon generalized weathet 
forecasts designed for use by the gen- 
eral public over a wide geographical 
area has proven very unsatisfactory 
for oilmen, as well as dangerous. The 
following examples will give some 
idea of the highly specialized nature 
of the forecasts required. 


Moving to New Locations. A client 
has a drilling barge in Vermillion Bay 
and wants to move it into the open 
Gulf and east some 100 miles to Tim- 
balier Bay. The rig will be in open 
Gulf about 25 hours and can safely 
weather winds to 35 mph and swells 
to 6 feet. The barge draws 5 feet of 
water. 

The forecaster must tell the marine 
superintendent when there will be 
enough water in Vermillion Bay to 
move the barge without running 
aground, when the winds will not ex- 
ceed 35 mph or the seas exceed 6 feet 
during the 25 hours the equipment is 
in the open Gulf, and finally, if there 
will be enough water in Timbalier Bay 
to float the rig to location. 

This is a large and complicated 


order, but the meteorologist cannot 
wait for a cinch situation since these 
rigs have a tight drilling schedule to 
meet and a day’s delay may amount 
to a $5000 loss in rig utilization. On 
the other hand, very little risk can be 
taken with a $1 million to $3 million 
drilling barge. 

From the time the forecaster gives 
the superintendent the “go-ahead” 
signal via the marine operator until 
the barge is safe in its new location, 
the forecaster “dies a thousand 
deaths.” If someone walks up behind 
nim and sneezes, it feels like a 40- 
mile per hour gale! Even little 
changes in the wind and waves assume 
monumental proportions to him. He 
must watch the weather carefully and 
should he see a change occurring 


which was not anticipated and 
which might endanger the barge, he 
must make immediate contact and 


warn the tug to run for cover along 
the coast. This is more than just fore- 
casting weather; this is a highly per- 
sonalized, tailor-made forecast and 
weather watch service. 


Advising Geophysical Crews. A 
geophysical exploration crew worth 
$1000 per day may be planning to 
shoot in a given area the next day. 
In a conference by radio-telephone 
party chief and the 
meteorologist, the chief is notified that 
a shift in wind or an increase in wind 
may cause rough seas in that 


between the 


velocity 
area by noon, The crew is advised to 
work a lee shore area or to shoot an 
line until more favorable 
weather occurs. This is not always 
possible, but it frequently is feasible 
sufficient 


onshore 


to make these changes if 
notice is given. 

If a crew starts out in the morning 
under favorable conditions and these 
conditions suddenly become unfavor- 
able, the whole day is wasted. Close 
cooperation between forecaster and 
client save both time and money in 
seismic work. 


Forecasters and Fires. A well fire 
in the tidelands is a difficult and 
dangerous thing to combat. All too 
often preparations are made to move 
barges, equipment, and personnel into 
position to fight the fire based upon 
the current wind direction and velocity 
or on a highly generalized forecast 
only to have the winds shift and turn 
the giant blow-torch in the firefight- 
ers direction. The entire operation 
must be started over with no guaran- 
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tee that the winds will not shift again. 

When strong pressure systems are in 
evidence, wind-shifts are usually quite 
definite and once shifted, the winds 
usually hold their direction from 24 
to 48 hours. But when the pressure 
gradient is weak, local effects take 
over and the meteorologist must be 
thoroughly familiar with the topog- 
raphy at the well fire location in order 
to be able to advise the fire control 
experts, Quite frequently a land- 
breeze-seabreeze effect causes a 180- 
degree windshift at daybreak and at 
dusk. Only a meteorologist completely 
aware of the problems involved and 
thoroughly familiar with the area in 
question can help waterborne oilmen 
control such a fire. 
Forecast Procedure. An _ ofishore 
weather forecasters’ day roughly 
follows this pattern: About 6:30 a.m. 
the duty forecaster, after careful study 
of the current weather data, types or 
dictates a specific forecast for each 
client. The forecast considers the in- 
dividual location and the type of op- 
eration conducted. The information is 
supplied in several forms and trans- 
mitted by various methods. The data 
may be hand-delivered to nearby oil 
company offices, teletyped,  tele- 
sraphed, or telephoned to others. Fre- 
quent use is made of the marine op- 
erator to pass information directly to 
marine equipment and drilling loca- 
tions. 

The forecasts usually cover the ex- 
pected weather at the location in 
question for the next 48 to 72 hours. 
The data given cover clouds, precipi- 
tation, temperature, wind direction 
and velocity (including gusts and time 
of windshifts), sea condition, wave 
height, wave direction, special phe- 
nomena (fog, frost, squalls, thunder- 
storms, freezes, and hurricanes), tide 
forecast (time and height), and work- 
ing conditions at the location. 

After the morning forecasts are 
completed and dispatched, a _ con- 
tinuous watch is kept. If an error in 
judgment has been made, the fore- 
caster is usually the first to realize it 
and immediately issues a revision to 
those clients who will be affected, A 
mid-afternoon forecast is prepared for 
those firms who prefer to receive their 
information late in the day in order 
to schedule the next day’s work. Re- 
visions to the early morning forecasts 
are dispatched at this time when 
necessary. 
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The issuing of the daily forecast is 
very important, but even more im- 
portant is this constant weather watch 
and warning service. It is very re- 
assuring to an operator in the Gulf to 
know that someone who knows where 
he is and what he is doing is watching 
the weather for him and will endeavor 
to warn him of any change which 
could hamper or endanger his opera- 
tion. 

Between forecasts there are calls 
for specific help on a particular prob- 
lem or operation, They range from a 
forecast for a nervous executive plan- 
ning his daughter’s wedding reception 
to a request from the pilot of an am- 
phibious plane wanting to know when 
the sea will be quiet enough for a 
water landing at a certain location. 


Weather Watch for Hurricanes. 
Although fast-moving northers 
strong cold fronts) with squall lines 
and associated extra-tropical low pres- 
sure systems are more frequent and 
often more dangerous than their 
Latin cousin, the “tropical storm,” 
many people are still inclined to think 
of weather service only in terms of 
the “hurricane season.” 

Even though meteorologists may 
effect continuous and greater total 
savings for clients with the daily 
routine forecasts, no one can discount 
the catastrophe and total destruction 
possible should a great hurricane rake 
the coast. 

The hurricane season extends 
roughly from June 1 through October 
31. During the winter months the 
equatorial front lies near the equator, 
but as the sun moves north in the 
spring, the equatorial weather belt 
follows. As long as this belt of tropical 
air remained near the equator, it 
lacked the deflective force supplied by 
the rotation of the earth in the more 
northern latitudes. However, during 
the hurricane season this belt is far 
enough north to be influenced by the 
earth’s rotation. This provides the 
rotary or circular force which causes 
the winds to spiral cyclonically 

counter-clockwise) in toward the 

center of the low pressure system. 
This constant feeding of warm, moist 
air into the low center, provides the 
heat energy required to develop these 
tremendous storms. 

From the beginning to the end of 
the tropical storm season, a searching 
and constant watch is kept over the 
Caribbean Sea and the Gulf of Mex- 


ico for any signs indicating the forma- 


tion of a tropical cyclone. The de- 
tection of tropical storms in their 
early stages is extremely difficult 
since the only observations received 
from these two large bodies of water 
are from scattered ships. 

Once an area of suspicion is located, 
a request goes out for special reports 
from ships in the area. If the disturb- 
ance continues to intensify, the 
weather bureau usually requests that 
a Navy or Air Force hurricane re- 
connaissance plane probe the area. 
The messages radioed from this flight 
are put on a high priority teletype 
circuit, commonly called the “hurri- 
cane circuit,’ and received im- 
mediately in the private meteorolo- 
gist’s office. The client is kept in- 
formed by special tropical bulletins 
issued by the consultant from the 
moment an area of suspicion is de- 
tected until the storm has dissipated 
or ceases to be a threat. The ad- 
visories are copied and the storm 
position located upon a special “trop- 
ical storm form” provided by the con- 
sultant. 

The decision to evacuate a location 
is an extremely important and diffi- 
cult one. If an exposed drilling loca- 
tion is to be evacuated, the decision 
must be made early enough to permit 
a safe and orderly withdrawal, The 
sea frequently becomes too rough for 
safe movement of men and equipment 
while the storm is still 200 to 300 
miles away. Even though the exact 
ultimate destination of the hurricane 
may be still in doubt, some locations 
may be abandoned simply because it 
would be too rough to do so later on, 
should the storm turn in that direc- 
tion. These are times that try the souls 
of both the meteorologist and the oil 
executives, for each decision is literally 
one of life or death. 


Better Understanding Needed. A 
problem almost as big as forecasting 
the weather is the one of teaching the 
client to use the information and to 
understand the limitations of the 
forecasts. A case in point was the re- 
cent hurricane Flossy. 

It is common knowledge that the 
movements of large, mature hurri- 
canes are much easier to track and 
forecast than those of small, young 
storms. Large, old hurricanes usually 
move rather slowly and deliberately, 
causing definite changes in wind and 
pressure at land stations hundreds of 
miles from the storm center. 

The small, immature but intense 
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storms are capable of moving swiftly, 
and changing direction suddenly with- 
out creating any telltale signs along 
relatively 
shifty 


the coast until they are 


close in. These fast-moving, 
hurricanes are the really difficult ones. 
Flossyv was one of these. 

At 8 a.m., Friday, the future Flossy 
was a weak low pressure area on the 


the 
the 


Yucatan peninsula, but Friday 


morning forecast warned clients 


that a tropical disturbance would 


probably grow from this landbound 


low over the weekend and further 


Coastal Storm Warning Signals Will Be Changed . . . U. S. Weathe 


warned that they should make prep- 
arations for rough weather. 

The advisory issued at 3 p.m, Sun- 
day read as follows: “Hurricane 
Flossy has moved little during past 
9 hours and at 3 was located 
120 


Morgan City. The delay in reaching 


p-m. 


about miles south-southeast of 
the coast has permitted central pres- 
fall and 


Che hurricane should move into the 


sures to winds to increase. 
Louisiana Coast between Morgan City 
and Golden Meadow about 11 p.m. 
tonight. East and northeast winds of 


75 mph with higher gusts will occur 


at point of entry and 100 miles to the 
east. Tides will rise 6 to 8 feet above 
mean low water at point of entry and 
100 miles east of entry point. Seas will 
be 12 to Next 


visory at 7 p.m.” 


15 feet offshore. ad- 

The 7 p.m. bulletin in part stated 
“Flossy 85 miles south of Houma, La., 
moving north-northeast curving to- 
ward northeast, at about 10 mph, The 
storm should reach the coast between 
Cocodrie and Golden Meadow about 
midnight. It should curve northeast 
New Orleans 


to pass southeast of 
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Old Warning Signals Will Continue in Use During Remainder of 1957 


EFFECTIVE JAN. 1, 1958, the U. S. 
Weather Bureau will display 
simplified, day and night warning 
signals along the sea coasts when 
dangerous to navigation are 
forecast. From then, and 
therefore during this year’s hurricane 
the old will 
continue in use, 


Signals Effective Jan. 1, 1958 


Small Craft Warning: One red pen- 
nant displayed by day and a red light 
light at night to indicate 
winds up to 38 mph (33 knots) 
and/or sea conditions dangerous to 


new, 


winds 
now until 


season, present signals 


over a whit: 
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small craft operations are forecast 
for the area. 

Gale Warning: Two red pennants 
displayed by day and a white light 
above a red light at night to indicate 
winds ranging from 39 to 54 mph 
34 to 48 knots) are forecast for the 
area. 

Whole Gale Warning: A single 
square red flag with a black center 
displayed during daytime and two red 
lights at night to indicate winds 
ranging from 55 to 73 mph (48 to 63 
knots) are forecast for the area. 
Hurricane Warning: 


Two square 


red flags with black centers displayed 
by day and a white light between 
two red lights at night to indicate 
that winds of 74 mph (64 knots) and 
above are forecast for the area. 


SIGNALS IN USE ONLY DURING 
REMAINDER OF 1957 


Small Craft Warning: A red pen- 
nant indicates that moderately strong 
winds up to 32 mph forecast for the 
area. No night display is made for 
small craft warnings. 

Northeast Storm Warning: A red 
pennant above a square red flag with 
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200 mile area, he is no longer a fore- 





the about daybreak. Next advisory 10 In spite of this, some operators 

ove p.m.” complained that the earlier advisories caster but has become a clairvoyant! 

and Flossy touched the coast just south had not mentioned the curve to the ‘This is an outstanding example of 

will of Golden Meadow about midnight northeast and others that the storm subscribers expecting more accuracy 

ad. Sunday and took a sharp turn to the made a sharper curve to the northeast from a forecaster than is possible or 
northeast passing between New _ than indicated. Actually, the forecast- _ safe. 

Orleans and the mouth of the Missis- ing in the case of hurricane Flossy Since the weather in the Gulf of 
se: sippi River shortly before daybreak was well handled by the U. S. Mexico runs the gamut from the 
= Monday. This storm had started as a Weather Bureau and private con- costly nuisances of fog and low tides 
eas weak circulation 600 miles away.  sultants alike. The clients just did not to the catastrophe of the hurricane, 
"he Flossy was only 48 hours old when _ realize that if a forecaster can pick a no offshore oil producer can hope for 
en she struck the Louisiana coast, and 200 mile stretch of coast from a coast- a reasonably safe and economical 
out yet the oil industry had been fore- line 2000 miles long and say 48 hours venture without a constant and com- 
ast warned 72 hours, a full 24 hours be- in advance that a hurricane (which petent “weather watch in the tide- 
ans fore she was born! has not yet formed) will strike that lands.” —The End 
sathepbureau will begin displaying simplified day and night signals on January 1, 1958 
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New Warning Signals Will Go Into Use January 1, 1958 


black center displayed by day, and 
two red lights, one above the other, 
by night, 
storm of marked violence, with winds 
beginning from the NORTHEAST. 
Winds ranging from 32 to 74 miles 
an hour are forecast for the area. 


indicates approach of a 


Southeast Storm Warning: A red 
pennant below a square red flag with 
black center displayed by day and one 
red light by night, indicates the ap- 
proach of a storm of marked violence 
with winds beginning from the 
SOUTHEAST. Winds ranging from 
32 to 74 mph forecast for the area. 
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Southwest Storm Warning: A 
white pennant below a square red flag 
with black center displayed by day 
and a white light below a red light 
by night, indicates the approach of 
a storm of marked violence with 
winds beginning from the SOUTH- 
WEST. Winds 32 to 74 mph forecast. 


Northwest Storm Warning: A 
white pennant above a square red flag 
with black center displayed by day 
and a white light above a red light 
by night, indicates approach of a 
storm of marked violence with winds 


beginning from the NORTHWEST. 


Winds 32 to 74 mph are forecast. 


Hurricane or Whole Gale Warn- 
ing: Two square red: flags with black 
centers one above the other displayed 
by day and two red lights with a white 
light between, by night, indicates the 
approach of a tropical hurricane, or 
one of the extremely severe and 
dangerous storms other than a hurri- 
cane which occur occasionally, ‘There- 
fore this display, if a hurricane is ap- 
proaching indicates that winds 75 
mph and above may be expected but 
for all other storms winds of 55 mph 
and above can be expected, 
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AMOUNTS OF LIMESTONE AND SALT DISSOLVED 
BY FRESH WATER CONTAINING ACID 
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PER CENT OF HYDROCHLORIC ACID IN FRAC FLUID 


FIGURE 1—The right amount of acid in frac fluid is important. More acid dissolves more lime- 

stone and increases permeability of pay formation. But too much acid reduces salt-dissolving 

capacity of the fracturing fluid. A 2 percent to 4 percent acid concentration is most effective 
in many cases. 


Fresh Water Is Becoming 
Favorite Fracturing Fluid 


® Technique first used in gas fields is now being em- 
ployed successfully in formation fracturing in oil fields. 


® Inexpensive and plentiful water cuts fractur- 


ing costs. 


® Use of water eliminates the fire hazards connected 
with oil base fracturing fluids. 


By ANTHONY GIBBON 
Wortp Orn Staff 


MANY FLUIDS HAVE been used as 
sand-carrying media since formation 
fracturing began. But a current fa- 
vorite is the commonest fluid of all 

. ordinary fresh water. After orig- 
inating in the gas fields of the San 
Juan Basin, this technique is now 
being successfully used in most major 
North American oil fields. 

The reason for its popularity is 
easy to find. Because water is inex- 
pensive and readily available in most 
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areas, its use as a fracturing fluid has 
resulted in cutting fracturing costs. 
Another advantage in using water is 
the complete elimination of fire haz- 
ards, which are always present when 
crude oil or other oil-base fracturing 
fluids are used. 

The main disadvantage in using 
unthickened fresh water is that it 
suspends sand poorly. However, if 
the sand and water are mixed and 
injected at about 5 barrels per minute 


down tubing, or 30 bpm down casing, 
fracturing treatments can be success- 
fully completed without sanding-out 
in the well bore. Using this technique, 
as much as 200,000 pounds of sand 
has been injected during a single 
treatment. 

Such high injection rates require 
considerable horsepower at the sur- 
face. Here the use of fresh water is 
especially advantageous. Its low vis- 
cosity reduces the friction losses that 
usually occur when more viscous frac- 
turing fluids are used. The reduced 
material costs have made it economi- 
cally feasible for operators to apply 
larger treatments to their wells. They 
thus obtain greater production in- 
creases, 


Water Removes Salts. Analyses of 
returned water samples, following 
fresh water fracturing treatments in 
the Permian Basin area, have re- 
vealed that often large quantities of 
salt are removed from the formation. 
This indicates that increased forma- 
tion permeability resulting from the 
removal of water-soluble minerals is 
an additional benefit of using water 
as a fracturing fluid. 

Comparisons have shown that the 
results of such fresh water fracturing 
treatments, in the Permian Basin 
area, are comparable to, and often 
better than, those obtained by frac- 
turing treatments with oil-base frac- 
turing fluids. 


Acid Removes Lime. In some cases, 
where laboratory examination of 
cores indicates that secondary depos- 
its of calcium carbonate may be pres- 
ent in formation flow channels, a low 
concentration of hydrochloric acid in 
the fracturing water has proved bene- 
ficial. Although higher acid concen- 
trations would result in greater acid- 
izing benefits, the salt-dissolving 
capacity of the fluid is markedly re- 
duced as acid concentrations increase. 
This may be seen in Figure 1. In 
most cases, a 2 to 4 percent hydro- 
chloric acid concentration has been 
most effective. It has also been re- 
ported from Michigan that clean-up 
time following treatments of gas wells 
has been reduced by incorporating 
acid in the treating water. 


No Damage to Formation. Nat- 
urally, one of the first questions that 
arose when this new technique was 
introduced was whether fresh water 
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would damage pay formations. In 
spite of many pessimistic predictions, 
such damage has not occurred. Pre- 
vious experience, or laboratory exam- 
ination of core and brine samples, 
will usually indicate which wells may 
be expected to give trouble. In most 
cases, the use of proper additives in 
the fracturing water has overcome 
such difficulties completely. 

In formations known to contain 
silicate clay particles subject to swell- 
ing upon contact with water, the use 
of regular silicate-control additives 
has proved beneficial in that no water 
blocks have resulted from silicate 
swelling following water injection. 
Similarly, in areas known to present 
emulsion difficulties, the use of suit- 
able demulsifying agents has com- 
pletely eliminated the occurrence of 
“emulsion blocks.” 

In some areas, especially where 
highly porous formations are encoun- 
tered, the use of fluid-loss additives 
has been found beneficial in prevent- 
ing excessive bleed-off of the fractur- 
ing fluid. By retaining the fracturing 
water in the fractures, maximum 
fracture extension can be expected, 
which in turn should yield maximum 
stimulation from the treatment. 


May Need Fewer Wells. The fu- 
ture of this new technique at present 
appears unlimited. As a result of its 
low-cost features, well operators have 
been able to experiment with larger 
and larger treatments. In a fractur- 
ing treatment recently more than 
500,000 gallons of fresh water was 
injected into a single producing for- 
mation. The first million-gallon treat- 
ment may soon be performed. 

What effect will such treatments 
have on normal production and com- 
pletion practices? For one thing, if 
results of current experimental large- 
volume fracturing treatments show 
that the resulting fractures extend 
for appreciable distances around the 
well bore, curtailment of drilling pro- 
grams may result in some areas. In 
other words, the cost of drilling a 
single well and applying one of these 
giant-sized fracturing treatments may 
be considerably less than the cost of 
drilling two wells, yet the resultant 
drainage areas and oil production 
would be equivalent. This trend is 
certainly worth watching. —The End 
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If Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 
ae a informative—and interesting. 





“If Oil Could Speak” it would tell the American public: 


@In terms of over-all energy requirements, oil and gas are meeting 
two-thirds of the nation’s total needs. Natural gas and natural gas 
liquids provide 25.5 percent of the total requirements. Natural gas has 
virtually replaced manufactured gas in industrial and domestic 
heating. 


@ The oil industry invests an average of $23,000 to provide the tools 
and labor necessary to equip and supply each employe. This year, 
the oil industry will put more than $5 billion into capital expenditures. 


® Consumption of oil by modern war machines is almost unbelievable. 
One of our newest airplanes burns in one hour as much fuel as the 
typical family auto in three years. 


® Average cost of drilling a wildcat well is $90,000—and can range up 
to more than $1 million. 


© Authorities have estimated that the nation’s oil men must discover at 
least 70 billion barrels of new oil in the next 20 years. This is as much 
oil as they found from 1859 to 1950. 


® Since the establishment of the U. S. Patent Office in 1836, about 3000 
patents for processes designed to tap the vast quantities of petroleum 
in the nation’s oil shale deposits have been granted. 


® Maintaining and expanding the world petroleum industry in the next 
10 years will require 115 billion dollars in capital expenditures—nearly 
twice the annual budget of the U. S. Of this sum, $73.5 billion will be 
spent within the U. S. 


@ Oil and gas production will generate more than half a billion dollars 
in U. S. income taxes this year, and over 250 million dollars in other 
federal, state, and local taxes. 


@ In 1954, farmers used more than one and one-third billion dollars’ 
worth of gasoline and other petroleum products, an increase of 20.5 


percent over 1950. 


® More than 24 million households now use natural gas. 
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Texas Panhandle Discovery 


35 Miles from 


Nearest Oil 





Shell Oil Company’s Alamosa Ranch 1, Oldham County, Texas Panhandle, 
oil discovery, has been officially designated by the Texas Railroad Commission 
as the “Alamosa (Virgil) field.” The “Virgil” is the pay zone in the Pennsyl- 
vanian section. The discovery well was assigned an allowable of 140 barrels 
daily, effective May 11, 1957. The oil will have to be trucked to market. 





AN EXPANSIVE lease play has been 
sweeping the Palo Duro Basin on the 
west side of the ‘Texas Panhandle. It 


also has spread into eastern New 
Mexico. 

The play got 
months ago when Shell Oil Company 


Ranch 1, 


under way several 


et al’s wildcat, Alamosa 
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Oldham County, indicated commer- 
cial yield of 40° gravity oil on drill 
stem test at 6096-6130 feet. On the 
basis of that test, leasing reached rec- 
ord proportions in Oldham, Potter, 
Randall, and Deaf Smith counties, 
between Amarillo and the Texas-New 
Mexico state line. 


The well was carried to 6722 feet, 
and 7-inch casing was cemented to 
6185 feet. The well was perforated 
opposite the Pennsylvanian sand from 
6101 to 6123 feet about the middle 
of May. It then flowed 132 barrels 
of oil in 9 hours, with no water, After 
two treatments with acid, the wildcat 
flowed 230 barrels of oil in 13 hours 
through a one-inch choke. 

The discovery is 124% miles north 
of Vega townsite in the central por- 
tion of Oldham County. The location 
is 4071 feet from the north line and 
2804 feet from the east line of League 
310, in Capitol Lands survey. The 
nearest other oil production is ap- 
proximately 35 miles northwest in 
Hartley County, Texas. 

The Shell discovery represents the 
first oil production for the Palo Duro 
Basin. Permian gas production in Old- 
ham County is confined to the north- 
east corner. 

Following the favorable drill stem 
test, extensive leasing was carried out 
by Shell Oil Company, Hunt Oil Com- 
pany, and others. The strike is on a 
portion of a big lease held by Hunt 
Oil Company. 

Shell Oil Company purchased vari- 
ous leases on big ranches, paying $5 
to $10 per acre cash bonus for 5- and 
10-year term leases. Many of the 
ranches are extremely large. Thus the } 
cash bonuses run into “big money” 
quick. 

Shell is reported to have spent more 
than $4 million this year for lease pro- 
tection and has continued buying, On 
the basis of its lease purchases, it is 
assumed that Shell undoubtedly had 
done a lot of shooting and worked the 
logs on old dry holes that were look- 
ing for the shallow gas only. Hunt Oil 
Company also has been a big lease 
buyer. 

Along with its active program in 
the region of the Oldham County dis- 
covery, Shell Oil Company also is¥ 
making heavy expenditures for other 
leases in the Texas Panhandle, par- 
ticularly in the northeast portion in 
the Anadarko Basin. 

Shell Oil Company is now drilling] 
its second test for the Oldham County 
discovery block. It is Alamosa Ranch 
2-A, about 5g mile southwest of the} 
discovery, scheduled to drill to 6300 
feet. Shell also has made location for 
L-S Ranch 1, a wildcat 131% miles 
northeast of the discovery, It is slated 
to go to 7000 feet, if necessary. 

—The End™ 
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A lot of mighty good drillers 
believe that making hole 
’ without a BAKER Drill Pipe 
Float is like driving a car 
without brakes—you can’t 
forget that something very 


important is missing. 


Their feeling of confidence in 
BAKER Drill Pipe Floats has 
been built up through years of 


trouble-free, low-cost service. 


Be sure you ask for and get a 
BAKER Drill Pipe Float Valve, 
Product No. 4813. 


BAKER OIL TOOLS, INC. 


HOUSTON - LOS ANGELES 
NEW YORK 


BAKER 


DRILL PIPE FLOAT 
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Outlook Improved by Lower Allowables 


Scheduled sharp curtailment of crude production in July will greatly help to 
balance supply and demand and stabilize hitherto unsteady markets. 


An unsettled, oversupplied market 


for crude and refined oils was im- 
portantly steadied June 19, when the 
Railroad 


nounced a sharp cut in Texas allow- 


Texas Commission an- 
able crude production for July. 

The scheduled curtailment of crude 
output in the No. 1 oil producing 


state will go far toward balancing 
supply and demand and stabilizing oil 
markets. 

The drastic cut in Texas allowables 
was generally recognized as necessary 
chaotic market conditions 


The 


proved, in the existing circumstances, 


to avoid 


and waste. reduction was ap- 
by most major companies and inde- 
pendent operators. 

Furthermore, the need for a tight 
rein on crude production is expected 


to continue through August. 





Millions of Barrels Daily 





7.8 


JFMAMI SAS OND 


RUNS TO STILLS 


(Mithons of Barrels Dailv) 


SFMAMIITASOND 





Millions of Barrels End of Month 






CRUDE STOCKS 


(Millions of Barrels End of Month) 


JFMAMI LAS OND 


It is felt by many, however, that 
strict curtailment for two months, in 
July and August, should greatly re- 
lieve the oversupply of crude and 
bring stocks of both crude and prod- 
ucts down to economic levels. 


Aftermath of Suez Crisis. ‘The pres- 
ent troubled market situation and cur- 
rent and prospective readjustments of 
industry operations are based in large 
measure on the passing of the Suez 
that U,. S. 
crude production and refinery runs 


crisis. It was inevitable 
would have to be cut down from the 
abnormally high levels they reached 
in helping to supply Europe during 
the first quarter of this year. 


New Texas Allowable. In its order 
of June 19, the Texas Railroad Com- 
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mission set the Texas allowable for 
July at a calendar day average of 3,- 
027,786 barrels daily, based on 13 
producing days during the month. 
That was a reduction of 390,449 bar- 
rels below the daily allowable as of 
June 15. It was described as probably 
the largest monthly reduction in his- 
tory. The cut was the fourth in four 
months, following the record high al- 
lowable of 3,821,416 barrels daily in 
March. The scheduled July produc- 
tion will be the lowest for Texas since 
September, 1955, when the allowable 
was 3,021,086 barrels daily. 

Under the July order, ‘Texas fields 
will be held to less than 15 producing 
days for the first time. The order was 


signed by two of the three commis- 











= 


RESIDUAL STOCKS 


Millions of Barrels End of Month) 










JFMAMI JASONS 


a 


ALL OIL IMPORTS 
(Millions of Barrels Daily) 












for 
3,- 
13 
ith. 
ar- 
of 
bly 
his- 
our 
al- 
in 


uc- 




























July, 1957 » 


sion members, Gen. Ernest O. Thomp- 
son and William J. Murray. Olin Cul- 
berson, commission chairman, was 
absent from the hearing that preceded 
issuance of the order, and had stated 
that “in the interest of the welfare of 
the state,” he would not agree to less 
than 15 producing days. 


Curtailment Generally Favored. 
Thompson and Murray had spent two 
hours hearing testimony of representa- 
tives of crude purchasing companies 
and spokesmen for four associations 
of independent operators. Numerous 
witnesses favored substantial curtail- 
ment of crude production. 

When he read the July order, Com- 
missioner Thompson stated that a re- 
duction in production was plainly 
needed, with imports increasing and 
demand for crude decreasing because 

f refinery strikes, shutdowns, and cuts 
in runs to stills. 

Thompson gave two specific reasons 
for the allowable reduction: 

1).‘“*To take the 
that we (the Texas commission) made 


away increase 


in March to meet the Suez emergency, 


which proved to not have been 
needed.” 
(2). “An additional reduction must 


be made so that excess crude stocks 
may be worked off and we may re- 
turn to adequate working stocks.” 

Thompson stated there wer 49 mil- 
lion barrels of crude and products in 
storage in excess of adequate work- 
ing levels for this season of the year. 

Sharp reductions of Texas allow- 
ables for July were advocated at the 
hearing by men representing the 
Texas Independent Producers and 
Royalty Owners Association, Panhan- 
dle Producers and Royalty Owners, 
North Texas Oil and Gas Association 
and West Central Texas Oil and Gas 
Association. The reductions were 
needed, they indicated, to avoid pipe 
line proration, discriminatory buying, 
and non-rateable take. 


Stocks Have Been Climbing. U. S. 
crude stocks have increased steadily 
and to the extent of 16 million barrels 
in the past two months, rising to 268,- 
451,000 barrels June 8, as compared 
with around 252 million barrels dur- 
ing March and early April. Accumu- 
lation of crude in storage has been 
accentuated in recent weeks by re- 
finery strikes, shutdowns and curtail- 
ments of runs to stills, because of lag- 
ging demand for products. 

Despite recent refinery slow-downs, 
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U. S. Crude Production by States 
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TOTAL PRODUCTION 
| DAILY AVERAGE PRODUCTION FIRST FIVE MONTHS 
May, April, May, % Diff. ¥ Diff. 
STATE or DISTRICT 1957 1957 1956 1957-1956 1957 1956 1957-1956 
Alabama......... 11.9 11.8 6.5 + 67.7 1,815 868 +109.1 
Arkansas. . . 85.4 83.9 79.9 6.9 12,934 11,843 + 9.2 
California....... 928.5 928.8 966.3 — 3.9 140,897 147,090 — 42 
Colorado. ..... 154.7 156.1 167.0 — 74 23,708 24,618 — 3.7 
Florida. . . 1.3 1.3 eal pee Ne 188 — 83 
a ae Rei TEA 226.1 228.1 228.0 — 08 33,524 34,351 — 24 
Indiana....... 32.3 32.1 31.7 + 19 5,233 4,354 + 20.2 
pe eee aes 344.8 333.3 335.3 + 28 ,054 51,765 — 3.3 
SSP rae FOS 47.4 47.4 48.3 — 19 7,072 7,285 — 29 
Louisiana........ 924.2 953.0 795.2 + 16.2 147,910 122,764 + 20.5 
North Louisiana. 133.7 132.2 127.1 + 5.2 20,651 19,266 + 7.2 
South Louisiana....... 790.5 820.8 668.1 + 18.3 127,259 103,498 + 22.3 
Michigan........... 28.1 26.9 30.3 — 7.3 4,229 4,660 — 93 
Mississippi. . 115.1 115.0 108.9 + 5.7 17,203 16,808 + 2.4 
NR SS <6 siidis 5 (o> dina Sale b-elle gieas } 0.2 0.2 EL See esse 25 26 — 39 
Montana... 73.2 71.9 56.8 + 28.9 10,783 8,507 + 26.8 
Nebraska... . 52.0 49.4 43.4 + 19.8 7,577 6,301 + 20.3 
Nevada......... 0.1 0.1 0.2 — 50.0 14 31 — 548 
New Mexico. . 266.8 273.0 231.4 + 15.3 40,360 36,318 + 111 
Southeast New Mexico 263.5 270.0 228.3 + 15.4 39,627 35,821 + 10.6 
Northwest New Mexico. . 3.3 3.0 3.1 + 0.7 733 497 + 47.5 
New York.... | 7.6 7.7 7.7 — 13 1,116 1,144 — 25 
North Dakota | 36.9 29.1 27.4 | + 34.7 5,835 5,450 | + 7.1 
BN ey oa os ene } 15.1 14.0 13.0 + 16.2 2,083 1,914 + 8.8 
Oklahoma | 606.6 629.5 571.1 + 6.2 94,952 91,589 + 3.7 
Pennsylvania 22.5 23.2 23.6 — 4.7 3,435 3,370 + 19 
S outh Dakota. ............05- 0.1 0.1 6 ae 11 10 + 10.0 
WG 335 (boc des eas 0.1 0.1 | ae 6 gt peeete 
Texas. . 3,159.9 | 3,207.6 2,994.7 + 5.5 484,846 464,853 + 43 
Dist. 1: South Central....... 57.3 56.6 55.3 + 3.6 8,570 8,107 + 65.7 
Dist. 2: Middle Gulf 156.3 163.4 158.4 — 13 24,374 24,285 + O04 
Dist. 3: Upper Gulf 466.5 472.1 449.9 + 3.7 70,785 69,255 + 22 
Dist. 4: Lower Gulf 237.3 250.3 240.7 — 14 37,082 37,713 — 17 
Dist. 5: East Central 40.5 42.5 45.5 — 11.0 6,324 7,047 — 10.3 
Dist. 6: Northeast. . . 347.4 357.5 337.7 + 2.9 53,979 53,358 + 12 
Dist. 7-B: North Central. .... 167.2 168.3 152.6 + 9.6 25,227 23,774 + 6.1 
Dist. 7-C: West Central 172.9 174.4 189.2 — 8.6 26,364 27,983 — 58 
Dist. 8: West..... 1,186.0 1,197.7 1,044.1 + 13.6 179,348 158,639 + 13.1 
Dist. 9: North... 218.4 215.3 209.9 + 40 32,392 31,604 + 2.5 
Dist. 10: Panhandle 110.1 109.7 94.2 + 16.9 15,882 14,249 + 11.5 
SORA 9.5 11.8 4.7 +102.1 1,650 778 +112.1 
Ne a cidas wae 0.1 0.1 oe ar 7 4 + 75.0 
SI. ol cab skes ss dasaaes 6.0 6.1 6.3 — 48 894 912 — 2.0 
Wyoming +5 300.0 283.8 284.4 + 5.5 44,737 43,350 + 3.2 
Total United States........ 7,456.5 7,525.0 7,063.7 | + 5.6 | 1,143,098 | 1,091,174 + 438 
U. S. Crude Oil and Refined Product Trends 
(THOUSANDS OF BARRELS) 
. e- 
DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE FUEL FUEL IMPORTS 
Pro- | Runsto| Stocks Pro- Stocks Pro- Stocks Pro- | Stocks 
duction | Stills End of | duction | End of | duction | End of | duction | End of | Crude | Total 
MONTH Daily Daily Month Daily | Month Daily Month Daily | Month Oil Oils 
1955: 
September...]| 6,731 7,483 | 256,269 3,784 | 150,194 1,621 | 143,248 1,061 | 46,267 829 1,218 
October... .. 6,831 7,465 | 267,346 3,827 | 153,103 1,612 | 152,288 1,123 | 47,040 821 1,206 
November...| 7,014 7,692 | 260,707 3,867 | 157,871 1,680 | 141,808 1,214 | 44,071 823 1,322 
December...} 7,155 7,762 | 265,610 3,916 y 1,765 | 111,333 1,286 | 39,174 884 1,502 
1956: 
January..... 7,199 8,023 | 261,592 3,927 | 183,905 1,923 86,141 1,344 | 38,247 805 1,422 
February. . 7,208 8,047 | 259,504 3,854 | 196,092 1,918 71,335 1,286 | 35,673 878 1,472 
March...... 7,278 7,914 | 265,683 3,829 | 199,698 1,808 60, 1,213 | 32,984 934 1,425 
em Feeasal 7,146 7,487 | 277,121 3,646 3,299 1,713 63,571 ,130 | 32,740 815 1,305 
RS 7,064 7,896 | 277,407 3,859 | 186,673 1,667 75,928 1,149 607 938 1,416 
June. 7,100 8,071 | 274,491 3,976 | 177,076 1,755 93,758 1,098 | 39,073 987 1,426 
. * eae 7,090 8,014 | 277,008 3,975 | 176,536 1,767 | 115,787 1,066 | 43,958 | 1,084 1,463 
August..... 7,195 7,995 | 279,944 4,037 | 172,939 1,839 | 137,905 1,091 | 46,617 | 1,001 1,399 
September 7,054 8,024 | 278,791 3,991 | 177,974 1,845 | 150,411 1,062 | 47,342 | 1,043 1,452 
tober... .. 6,966 7,608 | 286,560 3,773 | 172,798 1,772 | 158,871 1,082 | 48,400 | 1,004 1,541 
November 7,139 8,031 | 275,995 3,913 | 174,808 1,841 | 151,517 1,182 | 44,590 871 1 
December 7,377 8,141 | 266,014 4,039 | 187,271 1,981 | 133,981 1,288 | 44,491 873 1,471 
1957: 
January..... 7,480 8,274 | 256,669 3,991 | 197,702 2,118 | 100,572 1,322 | 38,403 805 1,421 
February. 7,682 8,088 | 256,344 3,864 | 205,270 2,035 105 1,270 | 36,201 7380 1,430 
March... 7,717 8,047 | 254,911 3,826 | 206,716 1,861 76,245 1,205 | 37,371 1,464 
April. 7,525 7,738 | 261,505 3,743 | 198,872 1,757 77,913 1,164 | 37,350 903 1,462 
May.. 7,456 8,029 | 269,124 3,843 | 195,039 1,829 97,700 1,136 | 40,235 | 1,028 1,443 
Week Ended: 
6-14-57..... 7,294 7,727 | 274,227 3,893 | 191,601 1,692 | 106,171 1,092 | 42,870 | 1,206 1,726 
6-15-56.....] 7,066 7,953 | 274,075 909 | 181,487 1,721 84,996 1,080 | 37,319 912 1,299 






































stocks of gasoline, kerosine, and dis- 
tillate fuel oil are greater than a year 
ago not only in volume but also in 





terms of days’ supply. They have been 
increased out of proportion to the 
growth in demand for those products. 
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Thirty-Ton Cranes Will Roll on These Sturdy Wheels 


This is a part of the machine shop of Industrial 
Crane & Hoist, Ingersoll] Products Division, Borg- 
Warner Corporation, Chicago. Those big double- 
flange wheels, weighing 408 lb each and made from 
Bethlehem’s tough, rugged circular forged blanks, 
will be used on bridge cranes that the company man- 
ufactures. The cranes have a capacity of thirty tons. 

Obviously, strength is the first requirement that 
the wheels have to meet. Another is durability 
flanges and tread must be long-wearing). Still a 
third is overall quality to match that of other com- 
ponents in the big cranes. 

The wheels score a bull’s-eye on every count, for 
the husky Bethlehem blanks from which they are 
made are both forged and rolled in a single opera- 
tion—a unique process that insures high strength 


and a well-forged structure throughout. 

Bethlehem blanks have many applications in 
addition to crane wheels. They are widely used 
for spur, bevel, and herringbone gears; flywheels, 
sheave wheels, and industrial wheels; turbine rotors, 
pipe flanges, and many other circular products. 
Available in a wide choice of sections, the blanks 
range in size from 10 to 46 in. OD. They can be 
furnished heat-treated or untreated. 

Our nearest office will gladly give you full details. 
Or ask for a copy of Booklet 216, which contains 
many pertinent facts and photographs. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 
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119 Rigs Added During May 
As Drilling Starts Climb-Back 


By CECIL W. SMITH, Worvp Or Staff 


U. S. drilling activity appears to 
be on the long road back. It has a 
long climb before it reaches last year’s 
all-time peak, but it is slowly gather- 
ing momentum. Whether it can match 
last year’s tremendous effort remains 
to be seen, but there seems little room 
for doubt that the trend for the last 
half of 1957 will be upward. 

The number of active drilling rigs 
has been increasing for several 
months, and the latest count showed 
the greatest work force assembled this 
year. Total new wells completed in 
the U. S. are still almost 10 percent 
off the 1956 pace, but the increasing 
drilling rig 


~ 


activity should soon start 
to narrow this margin. A lot of catch- 
up will be possible during the last 
four months of the year, as that pe- 
riod in 1956 was comparatively slow 


SUMMARY OF U. S. DRILLING ACTIVITY 


FIVE MONTHS 
January-May 


, | May, | April, Percent 
ITEM | 1957 | 1957 | 1957 | 1956 Diff. 
New Wells | o : B - 

Completed: 

Oil | 2,205) 2,222) 11,721) 12,994 
Distillate | 58) 6 278 234 
Gas |} 303) 2: 1,448) 1,593 
Service | 7| 108 383 
Dry ,497| 1,523] 7,937) 8,891 

Total Wells 4,150) 4,149) 21,792, 24,095 
Footage Drilled 


Min. of Feet) 17.4, 90.8) 98.8 
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due to the pipe shortages caused by 
the earlier steel strike. 

During May, the nation’s drillers 
did little better than match the new 
well completions of April. The totals 
were 4150 in May and 4149 during 
the previous period. While the records 
were the same, actually it amounted 
to a slight drop for May because of 
its extra day. However, carrying the 
comparison a step farther, it is found 
that there were some 200,000 more 
feet of hole drilled in the month just 
completed. That was, of course, con- 
sistent with the larger number of rigs 
at work during the month. 

At the end of May, there were 4868 
rigs active, which was a gain of 119, 
or 2.5 percent, over the 4749 at work 
a month earlier. This was the highest 
count so far this year, and was only 
3 percent under the number of rigs 
drilling at the same time last year. 

New wells completed in May failed 
by 18 percent of matching those re- 
corded in the same period of 1956, 
and this dropped the year’s five 
months’ total even farther behind last 
year’s than was true a month earlier. 
At the end of April, this year’s wells 
were trailing by about 7 percent, but 
at the end of five months this deficit 
grew to 9.6 percent. That means that 


2300 wells must be made up in the 
next seven months, as well as match- 
ing last year’s rate for the same pe- 
riod, if the 1957 drilling program is 
to equal 1956’s. It must be remem- 
bered that the final four months of 
1956 saw a substantial decline in drill- 
ing activity, and this will certainly 
help the current operation in the final 
comparison. However, it may be too 
much to expect that the final count 
will show as many new wells drilled 
this year as the all-time high of 1956. 

For the first time this year, Texas’ 
operations fell behind the 1956 rate. 
At the end of May, total new wells 
trailed last year’s by 1.8 percent. A 
month earlier, that state still held 
onto a slim lead. Active rigs remained 
unchanged during the month. May 
also saw Louisiana dip below par, 
with the break coming in the northern 
sector, Southern Louisiana, including 
offshore, made headway. California 
closed the gap somewhat, but Kansas 
and Oklahoma fell farther behind last 


year’s volumes. 


SUMMARY 


OF U. S. WILDCAT DRILLING 


re 


May, 
| 1957 


FIVE MONTHS 
January-May 
| Percent 


Diff. 


April, | 
ITEM | 1957 | 1957 | 1956 
New Field | 
Discoveries: 
Oil 





50| 348) 443 
Distillate... .. | 10} 59) 45 
Gas... Pe ee ae 98} 91 
Total Discoveries | 79| 505 
Dry Wildcats 


Total Wildcats 


781) 4,086) 
$60) 4,591 


9.2| 
90.3) 


11.0 
89.0) 


Percent Productive 
Percent Dry 
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FIGURE 1—Types of sandstone bodies on northeastern Oklahoma platform. 


Pennsylvanian Problems 
In Eastern Oklahoma 


Intensive geological work is needed to provide 
the answers to complex formations. 


By CARL C. BRANSON 
University of Oklahoma 
Norman, Okla. 


EASTERN OKLAHOMA is proving at- 
tractive but puzzling to operators in 
the area. Pennsylvanian formations 
are presenting complex geological 
problems which can be solved only by 
intensive study. 

The nature of the sands, cyclic 
character, source areas, thickness vari- 
ations and overlaps are some of the 
problems faced. Eastern Oklahoma is 
considered the area east of Tulsa 
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County and north of the Choctaw 
fault. Within this region all Pennsyl- 
vanian strata younger than Missourian 
have been removed by erosion, From 
the general line of the Arkansas River 
northward lies the platform, south of 
that line lies the basin. In the com- 
plexities of the relationships between 
basin and platform there are many 
stratigraphic problems related to oil 
and gas occurrence. This in general is 





the “poor-boy’s” region as far as new 
discoveries are concerned and geology 
rather than geophysics must be relied 
upon. 

Sandstone Types. The character 
and identity of the Burgess sand is a 
problem. The formation derived its 
Burgess nomenclature from a well 
drilled many years ago on the Cooie 
Burgess lease of Prairie Oil and Gas 
in sec. 32, T. 21 N., R. 13 E. (R. A. 
Brant, 1954, p. 19). Here the pay 
zone is sand resting upon Keokuk 
limestone. Near Miami the Burgess 
consists of limestone cobble conglome- 
rate resting upon and derived from 
Hindsville limestone. Southward the 
earliest Desmoinesian unit rests upon 
Atoka. At places the basal “Chero- 
kee” rests upon Keokuk chert and 
contains chert pebbles, as near Pitts- 
burg, Kansas. On the flanks of the 
Ozark uplift and of the Cushing 
structure and “Granite Ridge” the 
earliest unit is Booch, or Savanna, or 
Bartlesville, If the detrital unit at the 
top of the Mississippian is considered 
Burgess, it is at places an Atoka con- 
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Call him “Sefior” or “Mister”—no matter where 





you go, you'll find oilmen trust the dependability 
of TOTCO. TOTCO double recorders are built 

to take the highest well pressures and the hottest 
bottom temperatures. And TOTCO’s skillfully 
trained servicemen trouble-shoot the globe to make 
sure that TOTCO double recorders help get the 


accurate drilling job you need. That's why most oilmen 





the world over say, “Be sure you know, use TOTCO!” 





Technical Oil Tool Corporation 
1057 No: La Brea Ave. + Los Angeles 38, California 


EXCLUSIVE DISTRIBUTORS: California—The Republic 
Supply Co. of California; Domestic—The Continental-Emsco 
Company, a division of Youngstown Sheet & Tube Company; 
Canada—Oil Well Supply Division, United States Steel 
Corporation; Export—Lucey Export Corp., New York City 








88 For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL « July, 1957 
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glomerate, a Morrow sand, an early 
Desmoinesian detritus, 

The name Burgess could be applied 
to basal Atoka in the basin and onto 
the platform, Desmoinesian nearing 
positive areas. The earliest Des- 
moinesian (Cherokee) unit is of Hart- 
shorne to Bartlesville age and rests 
upon rocks from Keokuk to Atoka in 
age. On all of these unconformable 
surfaces there are locally developed 
permeable sands and conglomerates. 
It is here thought that the best usage 
for the term Burgess sand is for the 
locally occurring porous detritus at 
the top of Mississippian rocks and of 
Desmoinesian age. The other uncon- 
formities offer traps where there was 
a source of coarse detritus. 

The Pennsylvanian sandstones of 
eastern Oklahoma are easily consid- 
ered to be of more or less uniform 
origin and characteristics. It would be 
a mistake to operate on that assump- 
tion. The best known sand, the 
Bartlesville, has been shown by Wei- 
rich to be discontinuous and to have 
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FIGURE 2—Source areas of eastern Oklahoma Pennsylvanian sediments. 


an imperfect linear pattern parallel to 
the old shore-line. The other sands of 
the Boggy formation (Red Fork, Bur- 
bank) behave similarly and the Bur- 
bank has been shown by Bass to 
consist of strand lines and spits, The 
Boggy sands are locally developed 
during slow onlap and occur where 
sediment was winnowed above wave 
base. It is here believed that these 
are not two or three sand units which 
can be correlated in time, but in gen- 
eral the Bartlesville is the basal Boggy 
sandstone, the Red Fork is sandstone 
in the upper part of the Boggy, and 
the Burbank is shore-line sand of late 
Boggy time. 

The Skinner sand (Chelsea sand- 
stone) is a channel sand in part. In 
Craig County at one place it rests 
almost upon the Bartlesville, at 
another upon the Weir-Pittsburg coal. 
In Rogers County it lies close above 
the Pink lime (Tiawah) and in Wag- 
oner County it is as much as 70 feet 
above the Tiawah. The lower part is 
locally gravelly to conglomeratic. In 


northern Craig County and near 
Bushyhead the unit is thin or absent, 
but there is no consistent alignment. 

The Warner sandstone (Booch 
sand) of the platform area is a sheet 
sand, one of great continuity and uni- 
form thickness. The unit appears to 
have been deposited in shallow water 
just above wave base during a time 
of great stability of the platform. 


Source Areas. In part of Oklahoma 
the source area of certain Pennsyl- 
vanian sediments is obvious, as is the 
case with the granite wash in the 
Anadarko Basin and of the Pontotoc 
group in the Arbuckle-Criner Moun- 
tain region. More difficult to trace 
are source areas of McAlester Basin 
and platform clastics. The thick (up 
to 9000 feet) Atoka of the Fort Smith 
region seems necessarily to have had 
a nearby source. The Ouachita Moun- 
tains are the obvious source area if 
it can be shown that the Atoka sea 
did not cover that uplift. Present evi- 
dence indicates that it did, but the 
“Atoka” of the Ouachitas is the se- 
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quence above the highest Morrowan 
fossils. 

The Ozarks and the ‘‘Granite 
Ridge” 


row time 


were source areas from Mor- 
to Bartlesville time, and the 
Ozarks have re- 
mained a source area throughout the 
Pennsylvanian. The Central Kansas 
Uplift provided sediment until it was 
covered early in Missourian time. The 
alignment of the Boggy sandstones in- 
dicates that there was progressive 
overlap to the east and west onto the 
“Granite Ridge” and the Ozarks. The 
coarse Skinner sand was probably de- 
rived from a southern source. There 
is no detectable increase in grain size 


core of the may 


toward a source, but the sandstone 
pinches out northward. A _ probable 
correlative, the Scammon sandstone, 
had an Ozark source, The lenticular 
sandstones higher in the Des Moines 
Wiser, Wayside) may 
have been derived from the Central 
Kansas Uplift. Their lenticularity 
seems not to be a pattern controlled 


(Prue, Peru, 


by streams or currents, but each lens 


FIGURE 3—Overlaps and unconformities. 


is a spot which was temporarily above 
wave base and the sand was washed 
free of the finer clastics which make 
up the bulk of the formations. 


Overlaps and Unconformities. 
Pennsylvanian units show several 
easily detected unconformities and one 
or two which are difficult to demon- 
strate. Northward the Pennsylvanian 
overlaps successive Mississippian units. 
In turn, the Morrow is overlapped by 
the Atoka and the Atoka by the Des 
Moines. 

Oakes has shown that the Thurman 
sandstone and Stuart shale are over- 
lapped northward by the Senora. This 
unconformity is extremely difficult to 
detect on surface. The obvious dis- 
cordance is at the base of the Chelsea 
sandstone (Skinner sand), but this 
surface is well above the base of the 
Senora and seems to have little tec- 
tonic significance. The highest pre- 
Senora unit which can be traced 
easily is the Weir-Pittsburg coal and 
the lowest traceable Senora unit is the 
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Tiawah limestone and underlying 
Tebo coal, This leaves about 100 feet 
of rock which can not be related to 
Senora or Boggy and the contact may 
be anywhere within that section. The 
sandstone tongues of the uncorrelated 
section are potential oil reservoirs and 
their age is important if their distribu- 
tion is to be predicted. Current studies 
on coal spores may provide the 
answer. 

Many geologists believe in an un- 
conformity at the base of the Fort 
Scott limestone, the base of the Mar- 
maton group. No evidence of such an 
erosional surface has been found on 
surface although all exposures have 
been mapped. The discordance may 
be entirely in subsurface at the mar- 
gins of the platform area and in the 
basin. 

All of the northeastern Oklahoma 
Pennsylvanian has now been mapped, 
but some questions remain un- 
answered. Many of these will be 
solved by use of special techniques. 
Coal spores may answer the question 
“where is the base of the Senora in 
Rogers and Craig Counties?” A small 
truck-mounted drill is needed to fol- 
low the Brown limes, the Inola, and 
the Pink lime, now covered at so 
many places. No present method 
seems to be workable in tracing the 
source areas of the sands of the plat- 
form, Six seasons of field work have 
provided much information, and at 
least six more seasons will be needed 
to investigate the unsolved problems. 


? 
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By ROBERT P. GRIGG, JR. 
ng Tidewater Oil Company 
eet Lafayette, La. 
to 
ay 
he 
ed 
nd 
u- 
* ALTHOUGH DEVELOPMENT of the 
he area of the Nodosaria Embayment 
(Figure 1-A) has proceeded over a 

We period of some 22 years or more, it 
aS has been generally recognized only in 
~ the recent past that an embayment 
= or uncommon sedimentary thickening 
- ae exists in the Homeseekers, Nodosaria 
c ae and older beds of the Frio section. 
se’ } aa Knowledge of the characteristics of 
a es this embayment results in a clearer 
1€ Re + 

—| a ST, te “4g Mii 

pa or in large areas bo o the east an 

1a KEY TO THE ee EMOANRENT - west, and the area covered in this ar- 
d, —_— ae ticle can be described as having “key” 
a characteristics. 
™ INDEX MAP The writer prefers the name “Nodo- 
_ saria Embayment” in referring to this 
¥ area of unusual thickening, since much 
pe of the relatively famous production 
Il in this locale comes from the Nodo- 
l- FIGURE 1 saria sands, Evidence for the existence 
d of such an embayment, covering much 
. of the southern portions of Acadia 
d and St. Landry parishes, has accumu- 
vi lated rapidly and was first described 


K e in published literature in 1954. The 
e e Charact st outline of this embayment as it is 
at y er ics presently known is illustrated in Fig- 
ure 1-B. The southern boundary or 


= 

Of No«osaria Embayment extent is unknown due to a lack of 
deep well control. Similarly, the east- 

. ern limits are not clearly defined as 
a result of the sparsity of well control 





: in the Atchafalaya Basin, excluding 
: South Louisiana is a vast area of complex, alt dome drilling. On the west, the 
; thick sedi tati boundary merges with that of a 
7 Ick sedimentation. younger embayment, this being Hete- 
1, rostegina-Camerina in age. 

: Stratigraphy. A general stratigraphic 


column for the studied area is shown 


] July, 1957. » WORLD OIL Exploration Section » 91 











7 


+. 


* eet. 



































































































STRATIGRAPHIC COLUMN 
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FIGURE 2 


in Figure 2. The various formations 
or units are, in general, easily discern- 
ible on electrical logs when carried 
regionally from established sections in 
the older fields, such as Lewisburg and 
Shuteston. 


Unfortunately, an overwhelming 
number of localized sand names have 
been perpetuated in the area, and in 
most cases these names apply to sands 
which are correlative throughout the 
entire region. In the interest of sim- 
plicity, only a few of the more im- 
portant, we!! known field sands have 
been included in Figure 2. The Nodo- 
saria sands have many, varying names; 
however, these sands are herein called 
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simply First, Second, Third and 
Fourth Nodosaria. It should be 
pointed out that a few micro-fossils 
not included in Figure 2 are reliable 
markers in localized areas. The more 
important of these foraminifera are 
Bolivina mexicana and Uvigerina 
israelski (abundant occurrences), 
found in the southern portions of the 
area in the Lower Klump and Upper 
Homeseekers zones respectively. Pseu- 
doglandulina sp. appears to be a re- 
liable marker in the Branch, Rayne 
and South Bosco areas. This microfos- 
sil may be used as the approximate 
base of the Homeseekers zone. 


No detailed description of lithology 


is given here, inasmuch as the use of 
Figure 2 in conjunction with the two 
electrical log cross-sections (Figures 
4 and 5) gives an adequate picture 
of stratigraphic conditions insofar as 
the purpose of this article is con- 
cerned. 


Structure. In the preparation of this 
article, a structure map (within the 
encompassed area) on top the Boagni 
Sand* was constructed. This datum 
ranges in depth from 8800 feet in the 
north Shuteston-Lewisburg area to 
13,000 feet in the Rayne-South Bosco 
area. Although the area is complexly 
faulted, this map revealed that most 
of the faulting can easily be traced 
over considerable distances, becoming 
regional in nature. These faults, along 
with most minor faults, are shown in 
Figure 3. Indefinite faulting is indi- 
cated by means of broken lines. 


Two north-south structural ridges 
exist in the area. The axes of these 
ridges are generally represented by 
the lines of cross-sections A-B and 
C-D in Figure 3. Crossing these ridges 
are a number of generally east-west 
striking, down-to-the-coast faults, be- 
tween which there are located a series 
of producing closures. Structural re- 
lief at the Boagni Sand horizon on 
most of these closures amounts to 
several hundred feet. Dips become 
much steeper on the deeper beds. In 
the Cankton field area a tremendous 
structural uplift is in evidence, with 
a probable 1200 to 1300 feet of west 
dip (on the Boagni Sand) off the 
crest being existent in FB-5* and FB-6 
(see Figure 3). The tremendous 
amount of west dip in these two 
blocks compares with approximately 
800 feet in FB-4 and 300 feet in 
FB-3. A vivid illustration of the great 
structural uplift along the Shuteston- 
Cankton ridge is seen in the fact that 
on the Boagni Sand the Grubb & 
Hawkins +2 Dimmick well (FB-2, 
Figure 5) is 74 feet lower than the 
well (FB-5, Figure 5), even though 
the latter is some 642 miles regionally 
downdip and downthrown by three 
major faults. The Cankton-North 
Cankton structure is complexly 
faulted, apparently having one or 
more systems of secondary faulting 
resulting from repeated and late struc- 
tural uplifts. 


Moving westward to the Lewis- 
burg-Rayne structural ridge, only a 
moderate relief of several hundred 
feet is found on the various closures 
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FIGURE 3 


at the Boagni Sand level. Outstand- 
ing structural relief is found deeper 
in the section at Branch and Rayne 
fields. At Branch field there is a min- 
imum of 880 feet of dip on the First 
Nodosaria horizon, while in Rayne 
field (upthrown in FB-9) there is 
presently known to be at least 810 
feet of producing column in. this 
sand, with an accompanying closure 
undoubtedly much greater. 

Drilling in recent years in the area 
under discussion has revealed a vast 
complex of down-to-the-coast fault- 
ing, which in unison with deposition, 
has resulted in a tremendous thick- 
ening of the Middle and Lower Frio 
section. These sediments are greatly 
expanded on the downthrown sides of 
most of the regional faults which 
cross the area, and the cumulative 
effect moving from north to south is 
an embayment. In the North Cank- 
ton, Cankton and Bosco field area, 
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tremendous structural uplift has 
countered or offset this thickening, 
and this effect will be pointed out 
later. At least several of these section- 
thickening faults can be traced both 
to the east and west of the studied 
area, and so become an integral part 
of the “Nodosaria Embayment.” 
These faults generally have great 
throw with depth, with throws of a 
thousand feet and more being com- 
mon. It is possible that some of these 
faults have throws measured in sev- 
eral thousands of feet in the deeper 
beds yet unpenetrated. It is the in- 
tent of this article to trace the im- 
portant faults throughout the in- 
cluded region, to correlate the strati- 
graphy within this region, and to co- 
ordinate these two factors by means 
of a map and cross-sections. In so do- 
ing, the close association of strati- 
graphic characteristics with fault 
trends becomes a most striking and 


practical revelation. 


Figure 3 is a fault trend-facies map 
which shows the trace of faulting on 
top the Boagni Sand. A most useful 
fact is that not only do most of the 
faults cause the beds of Homeseekers 
age and older to be greatly expanded 
vertically, but that everywhere down- 
thrown to the same fault this section 
will have very similar lithologic char- 
acteristics as well as similar thickness. 
The various fault blocks showing such 
conditions have been shaded and 
numbered in Figure 3, and the actual 
characteristics of most of these blocks 
can best be visualized by reference to 
cross-sections A-B and C-D. Down-to- 
the-east cross faulting in FB-5 causes 
the section to expand noticeably mov- 
ing from Northwest Branch field to 
Cankton field, although the fault 
separating FB-5A and FB-5 does not 
actually cut any well. It should be 
noted that not all faulting affects the 
length of section downthrown, and 
those faults which do, do so in vary- 
ing degree. Although it is not the 
only theory, the one attributing 
downthrown thickening to simultan- 
eous fault movement and deposition 
is most suited to the conditions found 
in this area. 


In summarization, Figure 3 can 








R. P. GRIGG, geologist in 
charge of Tidewater Oil Com- 
pany’s New Orleans area office, 
graduated from Tulane Univer- 
sity, New Orleans, with a B.S. 
degree in geology. In 1950 he 
obtained his M.S. degree from 
Louisiana State University, 
Baton Rouge, La, From 1948-49 
he worked as a computer for 
General Geophysical Company. 
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yette, La. 
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be used for the following practical 
purposes : 

1.As an aid in correlating new 

wells. 

As an aid in predetermining the 
depths and thicknesses of Middle 
and Lower Frio sands to be en- 
countered in future wells. 

3.In determining the position of 

future wells with respect to up- 
thrown or downthrown position 
on section oe faults. As 
indicated in Figure the type 
of Middle and lee Frio sec- 
tion displayed by a well is indica- 
tive of its position relative to the 
mapped faulting. 

4.To indicate the presence of 

faulting (as outlined above) in 
areas adjacent to the area 
mapped in Figure 3. 

Figures 4 and 5 represent regional 
cross-sections (lines A-B and C-D of 
Figure 3) intended to give the reader 
both a set of correlations and a 
graphic view of the great thickening 
of section particular to this portion 
of the Nodosaria Embayment. Faults 
have been shown with normal dips 
rather than the apparent dips which 
the varying angles of the~section line 
technically requires. Minor and in- 
definite small faulting has been ig- 
nored in the interest of simplicity. 
The logs shown in the two cross- 
sections are essentially type logs for 
the various, numbered fault blocks. 
As indicated, two logs in section A-B 
are composites. 

A number of significant points may 
be discerned from examination of the 
sections as follows: 


Cross Section A-B. 1. Moving from 
north to south, the great thickening 
across the faults in the interval be- 
tween top of the Homeseekers and 
First Nodosaria Sand. This thicken- 
ing noticeably begins in FB-4, and 
reaches a maximum in FB-10. AIl- 
though sufficient control is lacking, 
the best evidence indicates that the 
Nodosaria section has not beert pene- 
trated downthrown in FB-10. 

2. The extreme amount of thicken- 
ing in beds older than First Nodo- 
saria, beginning noticeably in FB-4. 

3. Great increase in throw of faults 


with depth. 


Cross-Section C-D. 1. Southward 
thickening of the interval between top 
of the Homeseekers and First Nodo- 
saria Sand, beginning in FB-5, in- 
creasing radically in FB-9, and reach- 


WORLD OIL « July, 1957 














al 


w 





ing a maximum in FB-10. Some thin- 
ning at depth is present in FB-10; 
however, the Nodosaria section is un- 
penetrated downthrown in this block. 
The general southward thickening of 
beds of Homeseekers age and older 
has been offset or counteracted by a 
great structural uplifting which is 
noticeable in FB-4, FB-5 and FB-7 

2.Great thickening in the _ beds 
older than First Nodosaria, moving 
from north to south. Control is lack- 
ing; however, it is probable that 
structural uplift counters this thick- 
ening in FB-5 and FB-7. 

3. Great increase in throw of the 
major faults with depth, with the 
notable exception of the fault separ- 
ating FB-5 and FB-7. 

4. Absence of sand development in 
the Tweedel zone in FB-3 and FB-4. 
A pinch-out of this sand moving from 
west to east is known to exist, inas- 
much as several wells located west of 
section line C-D have good sand de- 
velopment in this zone. 


Summary and Conclusions. Down- 
to-the-coast normal faults have long 
been important in South Louisiana 
with regard to the associated struc- 
tures and attendant hydrocarbon ac- 
cumulations. The uncovering of new 
reserves in sands formerly unpene- 
trated in downthrown fault blocks has 
resulted in much attention being di- 
rected to the phenomenon of length- 
ening of section across such faults. 
The use of the principles presented in 
this article has resulted in consider- 
able economic success within subject 
area, and to a large degree can ac- 
count for future successes here, in 
adjacent areas of the Nodosaria Em- 
bayment, and in other embayments of 
South Louisiana. 

Although more information is 
needed (with particular reference to 
the beds Nodosaria and older in age 
the writer hopes that this article has 
made known the value of the existing 
geological clues present in this part 
of the Nodosaria Embayment. 
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Current competition and high investment in 
wildcat leases now compels an oil company to go ahead 
of the drill and to isolate within each basin those areas 
where the odds are most favorable for future production. 


By WARD C. PEARL 
Anderson-Prichard Oil Corporation 
Denver, Colorado 


THERE ARE 36 sedimentary basins 
in the U. S. Of these, seven have 
been explored sufficiently for their 
innermost secrets to become fairly 
well understood by geologists; 14 
have some exploration and produc- 
tion history, but still contain vast 
expanses for new investigation and 
discovery; the remaining 15 have had 
practically no attention though they 
possess all the necessary elements for 
the genesis of oil. 

Successful oil finders are stream- 
lining their exploration departments 
so they can be holding the aces and 
get paid off with blue chips, like An- 
neth field in the Paradox basin. And 
Paradox is only one of the 3 or 4 


profitable basins that were unwrapped 
during the past year. 

This is the approach they have 
been using: 


Organization. In the art of finding 
oil, there is a premise that the indi- 
vidual field is only a small part of 
a large, three-dimensional geologic 
picture. With this proposition the 
program revolves around three units: 

®@ Regional studies or research 

® Exploration 

@ Development 

As in platoon football, each team 
is specialized, each equally important. 
It’s the regional team that makes 
the long runs and on whose shoulders 


Flow Chart of Geological information 


lies the responsibility of knowing to- 
day where tomorrow’s oil fields will 
be found. The exploration team takes 
over in the scoring zone where the 
going gets toughest in their concern 
for geologic details. The all-impor- 
tant conversion points are credited 
to the development team that drills 
and produces the oil field. 

Generally, the regional group re- 
volves around a core of “academic” 
geologists—those boys who know all 
about the conditions under which 
bioherms thrive to produce reefs, the 
inside story of how limestone dolo- 
mitizes to create porosity and plenty 
of other deep facts that loom so im- 
portant in oil accumulation. 


G. Moses Knebel', reporting on 
an analysis by Standard Oil Company 
(New Jersey), showed that 71 per- 
cent of the production is located on 
basin shelves, with another 23 per- 
cent at the hinge lines where the shelf 
plunges into the abyssal depths. It is 
natural, then, to begin the search 
by outlining these critical areas 
(which may occupy only a small por- 
tion of the basin) during each of 
the geologic periods. This is accom- 
plished by preparing a paleostructure 
map through analyzing the various 
formations at the surface (and sub- 
surface, where data is available) for 
clues to the depositional environ- 
ment. Isopaching and a knowledge 
of the tectonic history are essential 
as well. 

Once the oscillations of the shelf 
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and hinge line have been established, 
the investigation continues, through 
the character of the beds, in search 
of the transgression and regression 
patterns of the sea, unconformities, 
facies change, and paleontology. 

It should be emphasized that in 
virgin territories the crystal ball boys 
can only narrow down to a few town- 
ships—or even a county—those areas 
in which conditions are conducive to 
oil accumulation. They recognize 
places which were once slowly sub- 
merging under a clear warm sea and 
conclude that reefs, such as produce 
at Scurry-Snyder, can be expected 
nearby. Their lithofacies maps may 
show approximate locations and— 
most important—trends of ancient 
shorelines with related beach ridges 
and bars that trap the oil as they 
did in Eastern Kansas; or maybe they 
conjure up a sand wedge-out like 
Pembina. The regional geologists can 
anticipate where porous dolomite 
gives away to dense limestone, which 
is just what traps the oil in the Poza 
Rica Pool in Mexico. 

Paleogeologic maps on each un- 
conformable surface point out areas 
where a truncation-with-onlap trap 
(East Texas pool) might be present, 
or a weathered carbonate surface 
similar to the Apco field. In addition 
they will alert the geologist to what 
degree the older structures might be 
masked. 

On the other hand, the regional 
team will condemn certain parts of 
a basin for lacking good source-reser- 
voir rock relationship, lacking in 
marine deposition or for having an 
extensive erosional period that per- 
mitted the hydrocarbons to escape. 
They recognize some structures as too 
young in relation to the oil migra- 
tional period to be productive. 

Gravity surveys at this point add 
more information regarding struc- 
tural grain, masked folds and un- 
suspected fault zones. 

Up to this point the knowledge 
that will have emerged is usually too 
general for pinpointing a drill site, 
but it does isolate those areas of a 
basin that are most conducive to har- 
boring oil. The areas are not, how- 
ever, too broad to outline for the 
land department to pick up large 
blocks at relatively cheap prices. This 
is where the aggressive company gets 
in the dealer’s chair. The leases that 
are acquired today because of good 
geologic reasoning are bound to get 
action tomorrow; and the lessee is 
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in that enviable position to drill it 
himself, farm it out, or sell it out- 
right, however his circumstances dic- 
tate. Either way, he can call the tune 
instead of having to dance to some- 
one else’s song, after the area gets 
hot. 

Once the regional picture has been 
painted, specific areas of interest are 
recommended to the exploration team 
for the addition of local details, 


Structural contours are usually the 
first order of business. The approach 
to assembling these data depends on 
the control available through old wells 
plus the expenditure permitted. Areal 
photos are a cheap reconnaissance for 
wide expanses of virgin territory as 
we have in the Rocky Mountain 
states, Old-fashioned surface work is 
not as passé as some seem to believe. 
Ask the many groups who mapped 
their way through the Piceance basin 
this summer for major and independ- 
ent oil companies alike. Corehold 
drilling is still a useful tool. Of course 
seismology is the thing when and 
where it is justified. 

The exploration group will look for 
drilling locations through isopaching 
individual sand bodies, instead of 
larger units as the regional team did. 
They will search well samples and 
logs for oolitic zones that pinch out 
in limestone like the Carthage gas 
field of Panola County, Texas. By iso- 
paching shallow shale beds, thinning 
often can be interpreted as compac- 
tion over a deep structure. Sand 
bodies that pinch out where they were 
deposited at the margins of an exist- 
ant land mass are exciting things to 
search for. South Glenrock field in 
Wyoming is a case in point. 

Trap capacity and economics will 
be investigated by this team before 
they recommend drilling a test. 

With the smaller companies the 
exploration group sometimes doubles 
as the development geologists. If, 
however, much of an exploration pro- 
gram is planned, it is false economy 
to have the exploratory group spend 
so much time well-sitting that they 
can’t look for new places to drill. It 
is the responsibility of the develop- 
ment team, in addition to nursing a 
drilling well, to carefully map the 
structure, study the characteristics of 
the reservoir bed and recommend ad- 
ditional drilling locations after the 
discovery. 

Often as not this. group is composed 
of men with engineering background 


who, besides the above duties, concern 
themselves with well completion, set- 
ting surface equipment, lease mainte- 
nance, production problems and 
reservoir evaluation along with the 
bookkeeping connected with a produc- 
ing lease. 


Coordination. Organizing the geolo- 
gists into specialized teams is only one 
of the steps to streamlining an ex- 
ploration department. Another that 
must be considered is close coordina- 
tion between the home and the field 
offices. 

Intense competition and fast de- 
cisions that dominate the business 
world today demand that top man- 
agement have confidence in self and 
equal confidence in its territorial man- 
agers. This attitude can be expressed 
by giving the manager a budget (an- 
nual, semi-annual, or quarterly) to 
invest in leases and drilling deals as 
he sees fit, and without clearing each 
expenditure through the brass. 


Objectives accomplished by this act 
are: 


elt relieves the chief geologist 
(and/or his assistant) for the impor- 
tant job of laying out medium and 
long range operational plans, 


© It gives the experience of author- 
ity and judgment to the manager, 
thereby training him for a _ higher 
position of responsibility. 


@It allows—when necessary—a 
quick decision on a deal that is “sub- 
ject to prior sale.” 


@ It builds self-confidence and ag- 
gression in the manager and his staff. 


@ It prevents them from becoming 
metamorphosed, 


There is a rule in the military that 
the staff officers plan and the line 
officers execute. This should be the 
rule in a business organization as well. 
But before the line officer—or terri- 
torial manager—can proceed effi- 
ciently, his authority must be clearly 
defined, he must be kept completely 
informed of the ever-changing policies 
of his company and he must have an 
unobstructed view of the oscillating 
tax picture. 

This is the new look among ex- 
ploration companies. 


REFERENCE 
1 Series of talks on “‘Habitat of Some Oil” pre- 
sented before AAPG, 1955 and 1956. 
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SOS Ta Just got back from an offshore trip — out 





in a crew boat and went aboard in a 
swinging basket. Didn’t know a man 
could be so sick and live through it! 
* Ensign Deaver and Midshipman 
Spiller, who peddle Web Wilson Oil Tools 
down in the Cajun country, asked me to 
help ’em close a deal on ani offshore rig 
—and I'll never forgive those two jokers. 
f | Not only did I lose everything I'd eaten 

“ rs | for three days, but I lost part of my repu- 

oa a ' tation as a “super-salesman”—and that’s 
—<am™m™@ =€6 BAD. * Had my sales spiel all polished 
_ up, but how can you be convincing when 
you have to dash to the side and feed the 

















| bem . ‘ fishes every 30 seconds? * Never had a 

re) A) better chance to sew up a complete-rig 

beeaay ¥ deal, matching up the proper Web 

’ Af Wilson Links and Elevator to a big 

>. . HYDRA HOOK, with a set of “Heavy 

: ; he Weight” Web Wilson Tongs hanging 

' around ready to go. And then — blooey 

y * —IKE N. SELLEM was IKE N. HEAvVE, and 

ae - how! * Soon as I’m able will head for 

West Texas and New Mexico (where the 

waves don’t run so high) and help Bill 

OFFSHORE OR ON-SHORE you see more and Harries and Barney Barnett sell some 

more Wes Witson HYDRA HOOKS Web Wilson TIGER TOOTH Tong Dies. 

everywhere. * Never before has there been There’s a real tong die that takes ahold 

9 a hook so compact and streamlined, so fast per ae rag ae er rm a 

one until my new denture is ready, to 

} and safe to operate. x HYDRA HOOKS replace the one I tossed canbiane in the 

ef come in seven sizes, from the 450-Tonner, Gulf. * Hope I’m feeling better next 

shown in action on an offshore rig, to a month so I can sell you fellers something. 
ie 40-ton size for small rigs. There’s one just I'll be seein’ you—on dry land only! 


) right for you! 
| W S W | LS O N p.s. I’ve been wondering how Deaver and 
; Spiller managed to close that “complete 


1 OIL TOOLS, INC. rig” deal after I pooped out. Maybe 


LOS ANGELES /DALLAS/NEW YORK they're better salesmen than I figured— 
and better sailors, too. 
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Electric Power Transmission For Drilling Rigs 





Part 1 
Characteristics 
and Requirements 
of Power 











By GLENN W. WEBB 
Application Engineer 
General Electric Company, Dallas 


THE popu.arity of diesel-electric 
power transmission for offshore drill- 
ing rigs and the increasing awareness 
of this type of drive for onshore op- 
erations, where its flexibility and mo- 
bility are advantageous, has dictated 
the necessity of explaining the funda- 
mentals of electricity and electric 
power to field personnel and super- 
visors alike. Despite the popularity of 
electrical appliances in today’s econ- 
omy there are still some “bugaboos” 
that must be overcome when dealing 
with electricity. Because it can not 
be seen or heard and is potentially 
dangerous, especially in 440 volt or 
larger doses, many are afraid to work 
with this source of power. A better 
understanding of how electricity is 
generated and used and how it can 
be measured and controlled should 
prove of benefit to those who must 
work with these new units. 

This article will trace briefly the 
development of electric drives for 
rotary drilling rigs, and explain in 
layman’s language what they are and 
how and why they transmit power 
from the engines to the drilling ma- 
chinery. It will also discuss the ad- 
vantages and economics of this new 
and versatile type of power. 


History. Electric drives on rotary rigs 
are not new. The first one using vari- 
able speed AC motors was applied 
in 1915. The forerunner of modern 
DC powered rigs was put in service 
in 1930. However, earlier DC drives 
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The power requirements and the character- 


istics of rig drive are presented for a better understanding 


of the basic concept of diesel electric rigs. 


utilized general purpose industrial 
motors and generators primarily de- 
signed for other applications. These 
machines were too high in first cost, 
and the control systems were too com- 
plicated and expensive to compete 
successfully with mechanical power 
transmission systems. In recognition 
of the advantages of electric drives, 
a limited number of rigs have been 
equipped with surplus marine elec- 
trical machines and “field assembled” 
control systems. These have been rela- 
tively low in cost because submarine 
motors could be purchased at a frac- 
tion of their original price. While suc- 
cessful, they lacked the wide avail- 
ability and application of a factory 
engineered system. 

About two years ago two develop- 
ments combined to make available for 
the first time an electric drive system 
specifically designed for rotary drill- 
ing rigs, and at a price competitive 
with conventional mechanical trans- 
missions: first, the slow down in pur- 
chases by railroads as a result of the 
leveling off of general U. S. economy; 
second, the accelerated search for oil 
along the Gulf Coast waters created 
a demand for the recognized advan- 
tages in flexibility and arrangement 
of electric power transmission for 
large offshore rigs. 

Because of volume production tech- 
niques, locomotive or “traction” type 
motors and generators could be suit- 
ably modified and offered at prices 
appreciably below those of equivalent 





sized industrial machines offered in 
the past. In fact they could compete 
with increasingly scarce surplus sub- 
marine motors with advantages in 
size, weight and design character- 
istics. The economic advantages of 
this new type of power transmission 
quickly gained wide acceptance on 
offshore rigs, despite the unfamiliarity 
of the industry in general with elec- 
tric power. 

Many of the advantages are avail- 
able on land rigs, and several such 
rigs have already been equipped with 
locomotive type electrical transmis- 
sion systems. In an effort to dispel a 
natural fear of the unknown, the 
following sections will attempt to ex- 
plain in simple terms what this new 
power system consists of and how it 
works, Let’s start by examining the 
power requirements of drilling ma- 
chinery. 


Fundamentals of Power. Mechani- 
cal power is the product of speed and 
torque. If sveed is measured in rpm 
and torque in pound-feet, then 


T >< RP 
Horsepower = oa = (1) 





Torque is turning effort. For ex- 
ample, if we place a pipe wrench on 
a shaft and exert a force of 100 
pounds on the wrench at a point 2 
feet from the center of the shaft, we 
are applying a torque of 100 x 2 = 
200 pound-feet. If this much torque 
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These two actual wash-over 
jobs demonstrate the 
faster milling speeds possible 

with SERVCO Rotary shoes 








Using Servco Rotary Shoes to wash over a bridge plug. 
A retrievable bridge plug was accidentally cemented inside 7” 
, casing at 6100’ with the pay zone at 8500’. Customer requested 
job no. 1 Servco shoes with a 6%” O.D. and 5%” L.D. leaving a “ce” wall 
—rather stiff limitations for a shoe when milling slips. As shown 
in the photograph on the right, Servco shoes had no trouble in 
washing over the plug. Had the plug not been recovered, re-drill 
would have cost approximately $100,000.00. Cost of fishing, 
including rig time, was only $15,000.00. 













Servco Rotary Shoe mills over K-Monel collar, reamer and 
bit in 45 minutes. 





Drill pipe became stuck in an open hole at approximately 9000’. 
, After running a free-point indicator, the pipe was backed off, 
job no. 2 leaving a 6%” rock bit, a reamer dressed with 6%” rollers, and 
a 4%” O.D. Servco K-Monel Drill Collar in the hole. 
A 6” Servco Rotary Shoe dressed with Servcoloy® washed 
over the K-Monel collar and milled over the reamer and bit in 
45 minutes! An actual photograph of the washed-over bit is 
shown below. 















Actual records of these two 
wash-over jobs and other 
milling jobs are available. 






The Secret’s in the SERVCOLOY* 








/ Servco Rotary Shoes are ruggedly built to 
; take the roughest, most abusive down hole 
conditions, They will cut cones off bits, 
cutters off roller reamers, wings from sta- 
bilizers, and mill with amazing speed. 
Like all Servco milling tools they are 
dressed with Servcoloy*. This amazing 
new material utilizes tungsten carbide in . 
a unique way. Hundreds of bits of carbide 
are suspended in a tough, elastic matrix 
so that as particles are worn or torn away 
___ mew particles are automatically exposed. 
: i Moni of fh cating gs ea 
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FIGURE 1—Drawworks power requirement. 


can turn the shaft 10 revolutions in 
one minute, the power developed is 
about one-third horsepower. 
200 & 10 ; 
Rta = 30 (2) 
An engine is capable of exerting a 
certain amount of torque at its crank- 
shaft, which is determined by the 
force on the pistons. We can consider 
the torque available from an engine 
as relatively constant over its operat- 
ing speed range. Therefore, as the 
engine slows down the horsepower 
output decreases in proportion. 


Drawworks Power Requirement. 
A drawworks is designed for some 
maximum single line pull which may 
be limited by the size of line, chains 
or other mechanical parts. This line 
pull times the drum radius is the 
maximum torque at the drum, which 
can be translated through the chain 
sprocket ratios to the maximum de- 
sirable driving torque at the input 
shaft. This torque determines the 
ability of the drawworks to lift a pipe 
string and hence its depth rating for 
a given size pipe. To prevent over- 
stressing mechanical parts the drive 
should provide a definite limit on in- 
put torque. 

There is also a definite drum speed 
or line speed limit for handling empty 
blocks which may be dictated by 
spooling or handling characteristics. 
The drive should not be able to ex- 
ceed this speed in the highest speed 
ratio. 

Between the torque limit and the 
speed limit, the hoisting performance 
is usually limited by the available 
horsepower. Sufficient horsepower is 
required to lift a stand in an accept- 
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able time which is geared to the 
ability of the crew to handle the pipe, 
and depends on hole conditions and 
the number of lines used. For ideal 
performance this horsepower would 
be available over the working range. 
A representative curve for a large 
drawworks is illustrated in Figure 1. 

The drawworks should be reversi- 
ble, particularly if jaw clutches are 
used. 


Mud Pump Power Requirement. 
A mud pump is designed as essentially 
a constant torque machine. That is, 
the power end (usually the piston 
rods) are designed to work under a 
specified maximum force or push in 
pounds. This force in pounds divided 
by the piston area determines pres- 
sures available with different size 
pistons, Although putting in smaller 
pistons raises the available pressure, 
it does not raise the permissible force 
on the piston rods and consequently 
input torque must still be limited to 
the same value. Manufacturers do 
permit slightly higher forces (or input 
torque) at stall as shown in Figure 2, 
but this is generally limited to a 
nominal increase by the setting of the 
pressure relief device. With constant 
torque, the horsepower rating goes up 
directly with speed as can be verified 
by reference to manufacturers per- 
formance charts. 

Pumps are normally rated for some 
maximum speed dictated primarily 
by suction conditions. 

This means that an ideal pump 
drive would have a torque speed 
characteristic as shown in Figure 2 
with a definite limit on stalled torque 
and a definite limit on speed if load 


FIGURE 2—Mud pump power requirement. 


were lost. Such a drive would pre- 
vent over-stressing the power end of 
the pumps without depending on the 
pressure relief device. It would also 
prevent overspeeding at low pressures 
or in event of line rupture. Changing 
liners is a means of trading volume 
for pressure and has no real bearing 
on drive power requirements. It is 
believed that the use of drives having 
torque conversion characteristics on 
mud pumps is useful primarily as a 
means of obtaining wider speed 
ranges than are available from en- 
gines alone. If sufficient torque is 
available at rated speed, greatly in- 
creased torques at lower speeds are 
not an advantage. 


Rotary Table Power Require- 
ments. Rotary table drive require- 
ments are very similar to those dis- 
cussed above with respect to torque 
and speed limits. A torque limit is 
desirable to avoid twist-off and speeds 
are generally limited for maximum 
penetration efficiency depending on 
the character of formations being 
drilled. Between these limits, the 
ability to trade speed for additional 
torque is necessary if friction increases 
in the hole. A wide operating speed 
range with accurate torque control is 
desirable to accommodate fishing and 
coring operations. The drive should 
be reversible but this is an infrequent 
requirement. 


Electric Power Transmission. The 
electric power transmission is a means 
of taking power from engines in one 
location, transmitting the power 
through cables to the drilling machin- 
ery and in the process, better adapt- 
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ing this power to the 
actual ideal requirements 
of the drilling machines 
as outlined above. To ex- 


plain how this 1s accom- 


Engine 1— 
plished we will start with 

. m ' ' 
a hydraulic analogy. reed 


Adjustment 


Hydraulic Analogy. 
Compare the electric 
transmission to a simple 
hydraulic transmission 
which performs in much 
the same manner. Com- 
parable elements of the 
two systems are dia- 
grammed in Figures 3A 
and 3B. 

Figure 3A _ illustrates 
an engine driving a cen- 


Field 
Rheostat 


trifugal pump which con- 
verts mechanical power 
to hydraulic power. The fluid is piped 
through hoses to a hydraulic motor 
which drives a load, converting hy- 
draulic power back to mechanical 
power. The electrical equivalent of 
the pump is called a generator, which 
converts mechanical to electric power. 
This is “piped” through copper wires 
or cables to an electric motor where 
the electrical power is converted back 
to mechanical power at the motor 
shaft which drives the load, In order 
to turn the power on or off we place a 
shut off valve in the discharge line 
from the pump. This is the equivalent 
of an electrical switch or “contactor” 
in the cable circuit between the gen- 
erator and motor. 

To measure the hydraulic pressure 
across the pump we use a pressure 
gage calibrated in pounds per square 
inch. We will assume that this gage 
reads the difference in pressure be- 
tween the pump suction and discharge 
lines. The electrical equivalent of 
pressure is called “voltage” and is 
measured with a voltmeter reading in 
volts. Voltage is the electrical pres- 
sure which causes electricity to flow 
through an electrical circuit just as 
hydraulic pressure causes fluid to flow 
through a hydraulic circuit. 

We can use a flow meter to measure 
the volume of fluid flowing through 
the pump discharge line in gallons per 
minute. Similarly, an ammeter is used 
in the electric cable circuit to meas- 
ure the amount of electricity flowing. 
The unit of measure of an electric 
current is amperes. The amount of 
current which can be made to flow 
through a given electric circuit is pro- 
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An analogy between the hydraulic and electric systems is shown 


in these two schematic drawings. 


portional to the voltage of the source, 
just as the amount of fluid which can 
be made to flow through a given hy- 
draulic circuit is proportional to the 
applied pressure. 

Now, referring to Figure 3, how 
can the applied pressure or valtage 
be controlled? The output pressure 
from the pump can be increased by 
speeding up the engine. Similarly, the 
output voltage from the generator can 
be increased by speeding up its en- 
gine. The pump pressure can be 
varied by varying the pitch or angle 
of the impeller blades, maximum 
pitch-maximum pressure, minimum 
pitch-minimum pressure, regardless 
of speed. The equivalent of varying 
pitch of the pump impeller blades 
would be varying the magnetic field 
strength of the generator which is 
done with a variable resistor or rheo- 
stat in the field supply circuit as 
shown. With no field on the gen- 
erator practically zero output voltage 
is obtained regardless of its speed. 
With full field maximum voltage is 
obtained at top speed, half voltage at 
half speed, etc. 

Now, consider the motors con- 
nected to the load which is to be 
driven. For simplicity consider the 
hydraulic motor as a simple enclosed 
paddle wheel. 

Assume we start the engine driv- 
ing the pump and permit it to idle 
with the shut-off valve closed and the 
pump impeller blades at minimum 
pitch. We will read little or no pres- 
sure at the gage. If we open the valve 
and gradually increase the pump im- 


peller blade pitch we will build up 











pressure, fluid will flow through the 
hydraulic motor and exert torque on 
the load shaft. When the pressure and 
flow increase sufficiently, the load 
will begin to rotate. We can then 
speed up the load or slow it down by 
increasing and decreasing impeller 
pitch at the pump. With maximum 
impeller pitch, we can obtain addi- 
tional pressure, flow and load speed 
by increasing the speed of the engine. 
Or the speed and output torque of 
the hydraulic motor can be varied by 
varying pump speed and impeller 
pitch simultaneously. 

The electric motor responds in 
much the same manner. The engine is 
started with the contactor open and 
with no “field” on the generator. The 
voltmeter reads little or no voltage. 
If we close the contactor connecting 
the generator to the motor and grad- 
ually increase generator field, the 
voltage will build up and the am- 
meter will register increasing values 
of current until the motor develops 
sufficient torque to move the load. 
The motor speed and torque are con- 
trolled by controlling generator volt- 
age—cither by varying generator field 
strength or by varying generator 
(engine) speed or by varying both 
simultaneously. 





To go a step further, assume that 
the load in each case can be varied— 
say a friction brake which can be 
adjusted manually to require more 
or less torque to turn it. If we were 
driving such a load at a given speed 
with the hydraulic motor, and the 
load were suddenly increased, the 
motor would slow down in order to 
develop the additional torque re- 
quired. We would have to increase 
the pump pressure and volume of 
fluid in order to speed the hydraulic 
motor back up to its original speed. 
The electric transmission used in 
drilling behaves in exactly the same 
manner. If the motor’s load increases, 
the motor must slow down in order 
to develop additional torque. 

In this respect the electric trans- 
mission behaves like a torque con- 
verter, It is a “soft” link between the 
engine and the load, absorbing load 
shocks without transmitting them to 
the engine, and smoothing out the 
transmission of power to the load. 
The load can stall without stalling 
the engine. In fact, under this condi- 
tion, the engine can be running at top 


speed very lightly loaded.—The End 
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Two Years of Air Drilling Evaluated 






Part 1—Air drilling in the Appalachian area has proven itself a great time 
and money saver. Parts of the material in this two-part article will be of interest 


throughout the world. 


By LT. COMDR. JEROME A. REHBERG, U.S.N. 


Gardena, Calif. 


LESSONS LEARNED in the Appala- 
chian area in connection with air 
drilling may be applicable elsewhere. 
The material in this two-part article is 
based on an investigation of two years 
of air drilling in the Appalachian area 
and it is believed that certain aspects 
of the information gathered here will 
be of interest throughout the world. 

The cost of the equipment, labor 
and material used in drilling is con- 
stantly rising and it is necessary to 
search deeper and deeper for oil. This 
all works to increase drilling costs. 
Only the rapid technological im- 
provements in drilling equipment and 
methods will stabilize or reduce the 
over-all well cost. This stabilization 
or reduction in exploration and drill- 
ing costs is essential if the economic 
incentive to drill new wells is to be 
maintained. Air drilling can reduce 
drilling costs by saving time and 
equipment. 

Air drilling as used in this article 
means the utilization of air or gas as 
the circulating medium of a standard 
rotary drilling rig. A differentiation 
will be made only when it is neces- 
sary to correctly present factors or 
characteristics of one method that 
are not applicable to the other. 

The development of the science or 
the art of drilling fluid engineering 
is said to have been the most impor- 
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tant single event in the past 20 years, 
so far as drilling technology is con- 
cerned. The control of formation 
pressures and formation fluids is one 
of the more important functions of a 
drilling fluid. Since this function 
could be accomplished more _posi- 
tively and more readily by a weighted 
fluid, research and development were 
directed toward high density fluids. 
Low density fluids were initially used 
to control fluid loss and to obtain 
uncontaminated well completions. 
The use of low density drilling fluids 
for these functions suggested other 
possibilities and their development 
began. 

Experiments in the use of low den- 
sity drilling fluid date back to 1938 
when several wells were completed 
using an aerated oil as the circulat- 
ing medium. In 1951 the completion 
of gas wells in the San Juan Basin 
of New Mexico was the first large 
scale use of air or gas as the only 
circulating medium. Thus the possi- 
bilities of air drilling did not come 
into prominence until fifty years after 


Spindletop. 


Faster penetration rates, longer 
bit life, better control of lost circula- 
tion, fewer round trips, better oper- 
ation in cold weather, cleaner cores, 
better detection of low pressure pro- 


ducing zones, and cleaner producing 
zones are the important characteris- 
tics that make air drilling desirable. 
Unfortunately, there are also unde- 
sirable characteristics. Air drilling 
cannot cope with all water bearing 
formations, it gives little support to 
sloughing formations, and it is of 
little assistance in controlling high 


_pressure formations. The most con- 


troversial characteristic of air drilling 
is the danger involved in its use. 
Some operators consider the use of 
air extremely hazardous to personnel, 
and allow only exhaust or inert gases 
to be used. Natural gas is used, par- 
ticularly for well completions, to 
eliminate the elements that cause 
down-the-hole explosion. Laboratory 
tests, the reports of two underground 
explosions, and three underground 
fires support the theory that down- 
the-hole fires and explosions are not 
dangerous to personnel because of the 
relatively low pressures developed in 
systems open to the atmosphere. 
When drilling with natural gas, or 
when penetrating a gas bearing zone, 
surface fires at the derrick floor are 
always a hazard. Ordinary precau- 
tions to eliminate gas leaks, and flame 
or sparks from the rig make the op- 
eration essentially safe. There have 
been a number of rig fires reported 
which resulted in the loss of the drill- 
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ing rigs, but these fires were mainly 
traced to carelessness on the part of 
the operating personnel. In the re- 
ports of the down-the-hole fires and 
explosions, only minor equipment 
damage was reported. None of the re- 
ports included any mention of injury 
to personnel. This would indicate 
that the procedures used in air drill- 
ing were safe. Several companies 
have reported drilling in the explo- 
sive range of from five to fifteen per- 
cent methane in air, for as many as 
twenty days without an explosion. 
Again, this would indicate the rela- 
tive safety of the operation. 


Another problem unique to air 
drilling is the dust arising from the 
discharge of cuttings. In unpopulated 
areas this presents no particular prob- 
lem, however, in urban areas a cy- 
clone settler or water filter of suitable 
design must be used to eliminate the 
dust. 

Air drilling has been applied, in a 
limited manner, in almost every area 
where drilling is done. Specifically air 
drilling is known to have been used 
in Canada, California, Utah, Oregon, 
Wyoming, Colorado, New Mexico, 
Oklahoma, Texas, Arkansas, Missis- 
sippi, Pennsylvania, Maryland and 
West Virginia. 

The most impressive advantage of 
air drilling is the phenomenal pene- 
tration rates obtained. The average 
penetration rate per well for air drill- 
ing over a two-year period in the 
Applachian area was 30 feet per hour 
while the average for mud drilling 
was 12 feet per hour. A comparison 
of the best penetration rates obtained 
shows an even greater disparity. The 
best average rate per well obtained 
by air drilling was 49 feet per hour 
as compared to 17 feet per hour for 
mud drilling. In air-drilling shales in 
the Applachian area, penetration 
rates have exceeded 100 feet per 
hour. These rates could be surpassed 
if sufficient air were available to re- 
move the cuttings. 

Laboratory experiments have shown 
conclusively that reduction in hydro- 
static pressures on a formation in- 
creases the penetration rates, This 
accounts for part of the increased 
drilling rate, but it cannot be credited 
as the sole factor in the difference 
between air and mud drilling. What 
are the factors besides the reduction 
in hydrostatic pressures that affect 
the penetration rates? Speculations 
can be made, but positive evidence is 
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not available. It is conjectured that 
mud tends to hold the cuttings 
around the bit causing them to be re- 
ground over and over, while air 
drilling removes the cuttings from the 
bottom of the hole immediately with 
only the exceptionally large cuttings 
being reground. 

Another contributing factor is that 
there are usually less cuttings to re- 
move in air drilling than mud drill- 
ing, because air-drilled holes are more 
nearly in gage than the mud-drilled 
holes. Further experimentation and 
investigation should be made into 
the factors that increase penetration 
rates because they may be applicable 
to other drilling operations or possi- 
bly subject to further improvement 
in air drilling. 


Contrary to expectations, fewer 
bits are required in air drilling than 
to drill a similar well with mud. The 
average number of bits per well was 
10 bits for air drilling and 35 for 
comparable mud drilling. In 1954 the 
average number of bits per well for 
air drilling was 19, in 1955 the aver- 
age was 7 bits per well and the num- 
ber has been further reduced in 1956 
to an average of 5 bits per 6000-foot 
well. The best average footage per 
bit in a mud-drilled well was 234, 


while the best average footage per 
bit in a comparable air-drilled well 
was 1848. 

An interesting aspect in comparing 
the bit wear occurring in an air. 
drilled well and that in a mud-drilled 
well was the fact that the wear took 
place at different locations on the bit, 
In air drilling, the wear was most 
critical on the shirt-tail. The wear 
had progressed to such an extent that 
there was danger of losing a roller 
bearing in the hole. On the bit used 
in mud-drilling the wear was heaviest 
on the cutting surface. In air drilling 
the bit drilled at least three times the 
footage of the comparative bit used 
in mud drilling. 

Determining all the factors influ- 
encing the bit life in air drilling as 
compared to mud drilling is more 
difficult than determining all the ele- 
ments involved in faster penetration 
rates. A few contributing factors are 
known. For instance; the circulation 
of relatively cool air around the bit 
contributes to bit life. The absence of 
a liquid capable of holding grit, abra- 
sives, and heat around the bit’s work- 
ing surfaces is another factor in in- 
creasing the footage per bit. Cleaner 
bits and less regrinding of cuttings 
are also factors involved in the in- 
creased footage per bit. 

Air drilling increased the footage 
per bit in comparison to mud drilling 
even though the bits were originally 
designed for mud drilling. The dif- 
ferent locations of wear on bits used 
in air drilling as compared to mud 
drilling indicates the need for further 
research in bit designs for air drilling 
and the likelihood of obtaining even 
greater footage per bit. 


A cleaner method of completion 
necessitated the start of air drilling 
in the San Juan Basin of New Mexico 
in 1951, and is credited with making 
the production of the San Juan Basin 
economically feasible.” 

Although well completions in the 
Appalachian area were not the prime 
motivating force behind the introduc- 
tion of air drilling, better completions 
were an important consideration. 
Several companies considered drilling 
into the pay zone with mud extremely 
detrimental to the production capac- 
ity, and required that all their wells 
be completed with cable tool. One 
company drilled nine wells in the 
Appalachian area and used mud all 
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the way with no apparent damage to 
the producing sand. A reservoir engi- 
neer for his company is of the opinion 
that there was no discernible differ- 
ence between the capacities of the 
wells completed with a rotary rig 
using mud and those completed with 
cable tool, particularly since there 
was as much variation in well capac- 
ity between individual cable tool wells 
as between mud-drilled and cable 
tool wells. However, until air drilling 
was introduced, procedure was to 
complete with cable tools. 

Data were obtained on 45 wells in 
the Driftwood-Benezette field. Some 
of the wells were completed with 
cable tool and some by air drilling. 
Pressures and open flow capacities of 
the wells were checked to analyze 
any differences that might be attrib- 
utable to the method of completion. 
All wells were in the same general 
vicinity, all were producing from the 
Oriskany sand and from the same 
reservoir. A study of the data indi- 
cated that no conclusive deductions 
could be made between production 
capacities of cable tool completed 
wells as compared to the production 
of air-drilled wells. ‘The data were so 
varied that by selection the statistics 
could be arranged to show that air 
completions were superior or inferior 
to cable tool completions. For in- 
stance, adjacent wells drilled and 
completed within days of each other 
had completely divergent shut-in 
pressures and open flow capacities. 
Unfortunately, there have been no 
subsequent shut-in pressure values 
with cumulative production figures 
to evaluate the production potentials 
of the wells, 

The wide variance of pressures and 
capacities of the wells, according to 
geologic opinion is that the highly 
faulted condition of the Oriskany 
sandstone in the Driftwood-Benezette 
gas field was the primary reason for 
the variation in pressures and open 
flow capacities of the adjacent wells. 
The characteristics of the reservoir; 
permeability, porosity, and sand 
thickness were so varied due to fault- 
ing that any attempt to correlate the 
reservoir pressure and flow capacity 
would have been valueless. 

The available data on well capac- 
ities in the Appalachian area did not 
prove conclusively that air drilling 
gave the cleanest and best comple- 
tions. However, in air drilling there 
is an absence of elements capable of 
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FIGURE 1—Expulsive forces encountered when removing drill pipe from a shut-in well. 


contaminating the producing forma- 
tion. 


One difficulty and hazard in com- 
pletions unique to air drilling is the 
removal of the drill pipe from the 
hole after completion. Extreme care 
must be exercised to keep the drill 
pipe snubbed at all times. The pipe 
is removed with the well open and 
flowing. The expulsive forces are the 
drag of the flowing gas on the bit, 
joints, and pipe plus the well pres- 
sure acting on the cross-sectional area 
of the drill pipe. The forces developed 
in a flowing well are not excessive in 
wells whose open flow capacity is 
under 150 million cubic feet per day. 


Figure 1 illustrates the forces that 
could be encountered if the drill pipe 
were removed while the well was 
shut-in, and shows why shut-in com- 
pletions should be avoided in air drill- 
ing. On the graph the expulsive force 
for various reservoir pressures was 
plotted against the length of pipe re- 
maining in the hole. The expulsive 
force was calculated as the difference 
between the force, in pounds, caused 
by the reservoir pressure acting on 
the effective cross-sectional area of 
the drill pipe and the weight of the 
pipe remaining in the hole. Friction 
was neglected in the calculations, 
however the graph will give an indi- 
cation of the forces that could be en- 
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MISCELLANEOUS 
RIG REPLACEMENT 
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GENERAL MAINTENANCE 2.7 % 
ENGINE REPAIRS 5.4 % 
RIG SUPPLIES 56 % 
DRAWWORKS REPAIR 35 % 
J LUBRICANTS Fs 3 
SUPERVISION 5.8 % 
LABOR 69.7 % 
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DEPRECIATION 4.8 % 
OVERHEAD 6.0 % 
ORILL PIPE 3.6 % 
FUEL 4.5 





ROCK BIT EXPENSE 1.3 % 





GOMPRESSOR RENTAL 8.8 % 





TRUCKING 15.6 % 





DAILY COSTS 45.0 % 











TOTAL CosTS 


FIGURE 2—Percentage breakdown of daily and total costs for the operation of an air rig 
for one year. 


countered when removing drill pipe 


from a completed air-drilled well if 


shut-in, 

The proof of technical progress in 
industry is the ability of a product or 
process to enhance the competitive 
position of the industry. An investi- 
gation of the competitive aspects of 
air versus mud drilling was made to 
determine the economic advantages, 
if any, of air drilling. Proof that air 
drilling in the Appalachian area was 
an economic success was immediately 
available. Contracting prices for drill- 
ing wells had been reduced from $9 
per foot using mud to $6 per foot for 
a comparable well using air. A reduc- 
tion of 334 percent was certainly an 
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economic improvement in drilling 
prices. 

The average time lapsed for air 
drilling the wells was 200 hours net 
drilling time with a total of 12-14 
days on the hole, while mud drilling 
a comparable well averaged 475 
hours net drilling time with a total 
of 25-30 days on the hole. Air drill- 
ing has reduced the required produc- 
tive and non-productive drilling time 
by 50 percent. The over-all opera- 
tional costs are higher for air drilling 
making the economic saving less than 
the actual time saving. 

Figure 2 is the cost of operating an 
air drilling rig one year. This is not 
an average, but is presented to show 










the cost distribution of air drilling 
wells and in what areas savings could 
be affected. The first graph of Figure 
2 is a breakdown of daily costs while 
the second graph is a breakdown of 
total costs and includes the daily 
costs. Unfortunately, a similiar cost 
breakdown for comparable mud drill- 
ing was not available for compara- 
tive analysis. In the absence of actual 
figures the opinions of those actually 
engaged in both air and mud drilling 
were solicited and a comparison of 
item costs was made on this basis. 
Labor, supervision, and rig supplies 
were approximately the same daily 
cost for both air and mud drilling. 
Lubricants and drawworks repairs 
cost more for air drilling. Extra lubri- 
cants added little to the daily cost of 
air drilling, however, drawworks re- 
pairs were increased considerably. 


in air drilling the loads handled by 
the drawworks are increased because 
of the unbuoyed drill pipe. Engine 
repairs in air drilling were more, par- 
ticularly if the large stationary com- 
pressor was used and powered from 
the rig. Drillstem repairs are much 
less in air drilling because there is less 
abrasive wear caused by the air and 
cuttings than by mud and cuttings. 
General maintenance costs were ap- 
proximately the same. Rig replace- 
ments costs were almost double for 
air drilling on a daily basis, however, 
on a per well basis the costs are iden- 
tical. In air drilling the cable had to 
carry a greater load and be renewed 
more often, but there were fewer 
round trips required per well which 
made the costs on a per well basis 
the same for air or mud drilling. 

Trucking costs are approximately 
the same for both methods. Compres- 
sor rentals are expensive and account 
for about 9 percent of the total well 
costs. Rock bit expenses for air drill- 
ing are approximately one-fourth the 
amount required for mud drilling. 
Fuel for air drilling is slightly higher 
because the air compressors require 
a higher average horsepower output 
than the mud pump. Overhead and 
depreciation are considered to be the 
same in both methods. 
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Applicability of Electric Logging Devices 


Under usual conditions any electric logging 
system is good provided data are correctly interpreted. 


By HUBERT GUYOD 


Consultant, Houston 


INTRODUCTION 

For estimating the porosity and 
water saturation of a reservoir rock 
from electric log data, it is necessary 
to determine the reservoir resistivity 
as accurately as possible. Ideally this 
could be done by designing a resis- 
tivity logging device which would al- 
ways give true, or nearly true, resis- 
tivity values. Unfortunately, no such 
device is available at the present time. 
It is true that under certain condi- 
tions some arrangements give appar- 
ent resistivities close to true 
resistivities but these conditions are 
not generally found in practice, and 
when they are found there is no way 
of knowing it. Hence, one must be 
reconciled to the fact that apparent 
resistivities may be, and generally are, 
different from true resistivities, and 
take appropriate steps to utilize them 
in spite of this. This applies to all 


very 


resistivity logging arrangements: Nor- 
mal, Lateral, Induction, Guard-Elec- 
trode and Laterolog. 

Figure 1 shows the logging tools 
discussed in this article and the di- 
Spacing, 


mensions generally called 


Span and Spread. 


NOMENCLATURE 
The following symbols are used in 
this article: 


Rt—true bed resistivity 
Ri— invaded zone resistivity 
Rm—mud resistivity 
Rs—adjacent formation resistivity 
Ra—apparent resistivity 
d—hole diameter 
Di—invaded zone diameter 
S—spacing length for Normal, Lat- 
eral and Induction tool. Also 
span for Laterolog and for 
Guard-Electrode 
e—bed thickness 


DEFINITIONS 

The term “thick bed” will denote 
a bed whose thickness is greater than 
the spacing or span, and “thin bed” 
one whose thickness is smaller. 

The term “departure” will denote 
the deviation of the ratio Ra/Rt from 
unity. A positive or negative depar- 
ture will indicate that this ratio is 
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greater or less than unity, respectively. 

The term “Ra value,” for all the 
logging devices except the Lateral, 
denotes the apparent resistivity which 
is recorded at the center of the bed, 
i.e., the optimum value. For the Lat- 
eral device, if the bed is of finite 
thickness, the Ra value is either the 
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peak value (resistive beds) or the 
minimum value (conductive beds) 
measured near the lower bed-bound- 
ary; if the bed is infinitely thick, Ra 
is the optimum value (measured at 
the bed-center). 


SOURCES OF DEPARTURE 

The apparent resistivity given by 
any logging device which is properly 
calibrated is generally equal to true 
resistivity only if the resistivities of all 
the materials surrounding the device 
—i.e., bed of interest, invaded zone, 
mud and adjacent formation—are 
the same up to a relatively great dis- 
tance from the logging tool. Inasmuch 


, E 


Spacing 











NORMAL LATERAL INDUCTION 
4 Bi 
4 Or, 
Guard 
Om; 
i 
Om, | 
er 
Measuring 
Spread Span @ Ao Spread Span Ring 
ms . 
O M2 
| 
O M3 
Guard 
1 @. 
2 
’ = 
LATEROLOG GUARD-ELECTRODE 


FIGURE 1—Logging devices and symbols used to represent their dimensions. 
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FIGURE 2—Response of 64-inch normal for non-invaded beds. Figures 
in circles denote Rt/Rs. Hole diameter is 8 inches. Surrounding forma- 
} tion resistivity is equal to mud resistivity. 
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' FIGURE 4—Response of 8-foot Lateral (peak or minimum value) for 


non-invaded beds. Figures in circles denote Rt/Rs. Hole diameter is 8 
inches. Surrounding formation resistivity is equal to mud resistivity. 
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Bed thickness ; 


FIGURE 5—Response of 40-inch induction tool for non-invaded beds. 
Figures in circles denote Rt/Rs. Hole diameter is 8 inches. Surrounding 
formation resistivity is equal to mud resistivity. Data beyond 25 feet 
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FIGURE 3—Response of 18-foot, 8-inch Lateral (peak or minimum” 
value) for non-invaded beds. Figures in circles denote Rt/Rs. Hole” 
diameter is 8 inches. Surrounding formation resistivity is equal to mud-_ 

resistivity. 
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NEW...SENSATIONAL FEATURES 


HIGHLIGHT WORLDS LARGEST RIG 
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— CHAIN DRIVES FOUR SPEED TRANSMISSION NEW FRONT EQUALIZER BEAM TYPE BRAKE 


A.Transmission has four air-tube friction disc RATED DEPTH CAPACITY: 


clutches, all chain driven. 
© 22,000 Ft. with 41/2” Drill Pipe 


8. Transmission clutches easily capable of handling 
°25, Ft. with 3%” Drill Pi 
3,000 horsepower, faster and smoother. Oh. ia 


C. Main clutches outside drum — for ready accessi- 


bility! RATED POWER CAPACITY: 
D.World’s largest effective Brake Ring surface! * Direct Drive—2,000 HP 
E. Smoothest Brakes of any comparable rig. e With Fluid Couplings—2,400 HP 


e With Torque Converter—3,000 HP 










F. Only one type of air-clutch throughout. 


WRITE FOR OUR NEW CATALOG NO. 257 
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BE MODERN — BUY WILSON 


WILSON MANUFACTURING CO., INC. 
WICHITA FALLS, TEXAS, U.S.A. 
The Home of RED IRON 









































as this condition is never fulfilled, Regardless of the type of logging are near. How much each part con- 
apparent resistivity exhibits a depar- device used, each part of the ground tributes characterizes the perform. 
ture, the magnitude of which is a even those parts extremely far from ance of the tool. For example, for a 
, complex function of the true resis- the device—contribute to the meas- Normal device, the portion of the 
4 . . . - *. . . . . . . 
| tivities and geometries of the materi- urement of the apparent resistivity, eround and mud situated within a 
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FIGURE 6—Response of Laterolog for non-invaded beds. Figures in FIGURE 7—Response of Guard-Electrode for non-invaded beds. Figures 
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FIGURE 8—Response of 64-inch normal for infinitely thick, invaded beds. Figures in circles or squares denote Rt/Rm. Hole diameter is 8 inches. 
Departures shown in this chart should be combined with those given in Figure 2 to obtain total departure for an invaded bed of finite thickness. 
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SIX CAT 
ELECTRIC SETS 
POWER THE FIRST 
DIESEL-ELECTRIC, 
TRAILER-MOUNTED 
“| DRILL RIG 








Shell Oil Co. has put a revolutionary new drilling rig to 
work in the Julesburg basin of Nebraska and northeast 
Colorado. It’s the first rig to combine the flexibility of 
diesel-electric power and the portability of trailer-mounted 
components. The basic drilling unit—power, drawworks, 
rig—is mounted on three trailers. 

Power is provided by six Caterpillar Electric Sets, 
mounted on a specially built trailer. Four D337 and two 
D318 Electric Sets produce a total of 720 KW for the 
entire operation. Because the power is delivered through 
100-foot lengths of cable rather than through a mechan- 
ical drive, the power trailer can be located anywhere in 
the drilling site, instead of being accurately aligned. As a 
result of this and other time-saving operations, the rig 
can be set up and taken down at least one day faster than 
the conventional rig it replaces. Based on an average of 
= 30 moves annually, the new rig will be able to drill one 
month more each year. 


The four Cat D337 Electric Sets are coupled to 


General Electric flange-mounted, single-bearing genera- 
tors to provide power for the Ideco rig. Each of the 
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D318s is coupled to a 25 KW DC and a 30 KW, 3-phase, 
60-cycle AC generator supplying DC excitation for the 
prime generators and AC power to air compressor, wash- 
down pump, shale shaker, blowout preventer closing unit, 
rig lights and drillers’ doghouse lights. One of the above 
D318s provides 100 per cent standby capacity. 


Diesel-electric rigs—first used offshore—now are 
spreading to land applications. In this development, as 
in others, men in oil patches throughout the world look 
to their Caterpillar Dealers for the engines and electric 
sets which have proved their dependability and high pro- 
duction for a quarter century. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


*Caterpillas and Cat are Registered Trademarks of Caterpiliar Tractor Co. 
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FIGURE 9—Response of 18-foot, 8-inch Lateral for infinitely thick, invaded beds. Figures in circle or squares denote Rt/Rm. Hole diameter is 
8 inches. Departures shown should be combined with those given in Figure 3 to obtain total departure for an invaded bed of finite thickness, 
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FIGURE 10—Response of 8-foot Lateral for infinitely thick, invaded beds. Figures in circles or squares denote Rt/Rm. Hole diameter is 8 inches. 
Departures shown in this chart should be combined with those given in Figure 4 to obtain total departure for an invaded bed of finite thickness. 


device, contributes more than the rest 
of the ground to the measurement. 
For a conventional Guard-Electrode, 
the major contribution comes from 
the material situated between two 
parallel planes perpendicular to the 
tool axis, spaced a distance apart 
equal to the span and extending a 
few feet around the measuring elec- 
trode. Except for the Induction tool, 
it is not possible to assign figures to 
the contribution of each portion of 
the ground because the current lines 
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follow unpredictable paths that are 
determined not only by the tool itself, 
but also by the resistivity distribution 
in the ground, which of course is not 
known beforehand. These paths are 
usually quite different from those in a 
uniform formation, even when focus- 
sing tools such as the Guard-Elec- 
trode and the Laterolog are used. 
The apparent resistivity measured 
by any logging device therefore is a 
kind of average resistivity for a cer- 
tain thickness of formation. Because 


of inherent logging deyice imperfec- 
tions, this thickness is always greater 
than the spacing or span length, even 
with focussing tools. This means that 
generally the effect of the formation 
adjacent to even a relatively thick 
bed is not negligible. 


Criteria for Choosing a 
Logging Tool 
A logging tool may be evaluated 
by finding how accurately it can de- 
termine Rt on the basis of the meas- 
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FIGURE 14—Departure for Normal, Lateral ad Induction tools as a function of spacing for an 
infinitely thick, invaded bed of fairly high resistivity. This chart illustrates the fact that the 
longest normal and lateral spacings do not always give the smallest departure for resistive beds. 


parture is a poor criterion of what 
constitutes a good or a bad logging 
device. The advantages of a logging 
tool should be analyzed primarily on 
the basis of correctability of data, or 
usefulness for data_ interpretation 
(second and third items above 

A discussion of departure, correct- 
ability and suitability for interpreta- 
tion of data for the five logging tools 
shown in Figure 1, is given in the fol- 
lowing pages for two types of forma- 
tions, (a) non-invaded beds of finite 
thickness, and (b) invaded formations 
which are infinitely thick. Although 
neither type is representative of a 
large number of formations, analyzed 
simultaneously they give information 
on the applicability of these tools to 
a wide variety of formations. The 
separation of the bed-thickness effect, 
and the invasion effect, by division of 
the the 


above two categories, was done to 


formations considered into 
reduce the number of charts needed 
to give this analysis. 

All formations discussed here have 
Rm equal to Rs, since some correction 
charts and most interpretation charts 
now available are established only for 
this case. However, experience indi- 
cates that the data presented can gen- 
erally be used when this condition is 
not fulfilled, so that the analysis of the 
applicability of various logging tools 
is generally valid even when Rm is not 
equal to Rs, 
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NON-INVADED BEDS 

The correction charts which can be 
used to obtain Rt from one Ra (or 
which can, of course, be used to proc- 
ess, independently, several Ra’s if they 
are available) are of the type illus- 
trated in Figures 2 to 7. These figures 
Ra/Rt vs 


invaded, single uniform beds, and are 


give thickness for non- 
for several Rt/Rs values, mud resis- 
tivity equal to shale resistivity, and 
hole-diameter equal to 8 inches. Fig- 
ures 2 to 7 are for the following log- 
ging tools: 


Figure 2...64” Normal 

Figure 3... 18’ 8” Lateral 

Figure 4... 8’ Lateral 

Figure 5...40” Induction (5FF40) 

Figure 6... Laterolog. Over-all elec- 
trode spread: 80”; Spread 
ratio (A:A:/0,02): 2.5; 
Span: 32” 

Figure 7... Guard-Electrode. Over-all 


length of tool: 10’; Diame- 

ter: 334”; Span (measur- 

ing ring height): 3” 
Source of Data. The data used for 
Figures 2, 3, 4, 6 and 7 were obtained 
from a resistivity analogue,’ while 
those for Figure 5 were computed 
from characteristic curves found in 


the S 


literature.2"*> No allowance has 
been made in this study for skin- 
effect, since relatively little information 


on this effect is available at present.* 


Discussion of Data. Each tool can 
be seen to have its own particular 


response curves; generally, the further 
the resistivity contrast, Rt/Rs, is from 
1, the greater the departure, all other 
factors being the same. 

For logging devices having spacings 
or spans which differ by a certain 
factor from those specified above, the 
curves shown on the figures would be 
basically the same, but they would be 
shifted horizontally in proportion to 
this factor, i.e., in the direction of the 
bed-thickness axis. For example, for 
an 8-inch Lateral (Figure 4) it is 
seen that the curves are about the 
same as those for the 18-foot 8-inch 
Lateral (Figure 3) but are shifted to 
the left by a factor equal to 187, ie, 
by a factor of 2.35. Such a shift can 
be expected for the other tools: for 
instance, it is seen in Figure 5 that the 
curves for the 40-inch Induction tool 
have a steep slope for thicknesses less 
than 6 feet. With the 27-inch Indue 
tion tool this slope would be found 
for resistive beds less than 4-feet thick, 
and with the 70-inch Induction tool, 
for thicknesses less than 10! feet. 


Bed-Thickness Effect. It was men- 
tioned under “Criteria for 
Choosing a Logging Tool,’ Item (2), 
that for many non-invaded formations 
Ra can be corrected to determine Rt. 
These cases are visible in Figures 2 to 
7. being those formations for which 
the bed-thickness, e, is in the range 
where the curves are not too steep: 
the flatter the curves, the better the 
correctability. Those cases for which 
Ra cannot be corrected to determine 
Rt are the ones for which the bed 
thickness is in the range where the 
curves are very steep. For these, a 
slight mis-estimate of e gives a large 
error in the value of Rt. Since the 
magnitude of error in estimating ¢ is 
not negligible in practice, this result- 
ant error in Rt cannot be ignored, and 
for any given tool the conditions 
under which it will not give correct- 
able data is specified by stating the 
range of thicknesses in which the ap- 
plicable curve is too” steep. This in- 
formation is given, for non-invaded, 
single beds and for the five logging 
tools listed above, in Table I, which 
tabulates ‘the correctability of the 
data. It should be noticed that the 
correctability is given in terms of e/S, 
rather than e, so that if the dimen 
sions of the logging tool are other 
than those used in Figures 2 to 7, the 
table will still apply quite well, pro- 
vided that the spacing is large enough 


above 
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with respect to the hole-diameter. 
Notice, also, that correctability is 
qualified in this table by stating the 
value of Rt/Rs. The necessity of doing 
this can be seen on any of the charts 
of Figures 2 to 7, since whether or not 
a certain range of a curve is steep can 
be seen to frequently depend greatly 
on Rt/Rs. 

Only in the e/S range of 0.8 to 1.5 
and for resistivity contrasts quite dif- 
ferent from 1 does the Lateral give 
poor response. In practice, this limi- 
tation can be overcome by using two 
Laterals having spacing chosen so that 
at least one of them is outside of this 
undesirable range. This use of two 
spacings which have overlapping 
ranges of applicability so as to cover 
any bed-thickness encountered gener- 
ally does not work with Normal or 
Induction devices. For these, no cor- 
rection can be made when the bed- 
thickness is smaller than the spacing 
unless Rt/Rs is small. Hence a usable 
(correctable) apparent resistivity for 
beds less than 5 inches, for example, 
must be obtained with a very small 
spacing. Small spacings, unfortunately, 
are of value only for non-invaded 
beds, and it must be kept in mind that 
the discussion thus far of non-invaded 
beds has been made not because these 
are common, but because it provides 
a way of isolating the bed-thickness 
effect for study. The use of the analy- 
sis above is for combination, a little 
later, with the discussion on “Effect 
of Invasion” below; the two topics 
together provide information about 
the type of formations which will ac- 
tually be encountered. 


Contrasts Close to Unity. When the 
resistivity contrast Rt/Rs for non- 
invaded beds, whether conductive or 


resistive, is not too different from 
unity (for example, if it remains in 
the range of 0.2-5) any of the five 
tools here discussed give a small de- 
parture and the apparent resistivities 
can be easily corrected for almost any 
bed thickness. If it is known that such 
small resistivity contrasts exist, it is 
therefore immaterial which logging 
tool is used. 


EFFECT OF INVASION 

The effect of the mud-filtrate inva- 
sion on the response of the logging 
devices here discussed is shown in the 
charts of Figures 8 to 13. To entirely 
free these responses from the bed- 
thickness effect, the charts are made 
for infinitely thick beds. The charts 
on the left correspond to formations 
for which the invaded zone resistivity, 
Ri, is greater than the formation re- 
sistivity, Rt, as is the case of most 
water-bearing formations and of cer- 
tain petroleum-bearing ones. The 
charts on the right are for formations 
for which Ri is less than Rt, as is the 
case of many oil-bearing formations. 
These charts give the value of Ra/Rt 
as a function of the degree of inva- 
sion for several typical Rt/Rm values. 


Correctability. Of the three criteria 
mentioned earlier for evaluating when 
a logging tool is applicable, the second 
one, the criterion of correctability, is 
one which does not usually have any 
value for invaded beds, even infinitely 
thick ones, because in this case there 
is no general procedure for correcting 
one Ra value to obtain Rt since Ri 
and Di are not generally known. 


Interpretation. The last of the cri- 
teria mentioned was whether the com- 
bined Ra’s from several logging tools 
and/or spacings would be “subject to 
interpretation” by using them jointly 


TABLE 1—Correctability of Data Obtained with Indicated Device for Non-Invaded Beds 





with an appropriate interpretation 
chart to find Rt. The interpretation 
method is the only one which has 
much value for a wide variety of in- 
vaded formations. The logging com- 
panies realize this, and accordingly 
they have developed appropriate 
charts for different combinations of 
spacings and _ tools.**** Generally, 
these charts are easy to use and they 
give accurate results. ‘They require not 
less than 3 apparent resistivities (or 2 
apparent resistivities and the knowl- 
edge of either Ri or Di). Because for 
all electric logging devices, Ra’s meas- 
ured in formations of certain thick- 
nesses may be of little value, more 
than three spacings are preferred to 
handle any thickness that might be 
encountered. The success of these in- 
terpretation charts is due to the fact 
that it is not necessary to know the 
values of Ri and Di beforehand. The 
only data which are needed to deter- 
mine Rt when Ri and Di are not 
known are three or more apparent re- 
sistivities obtained with different de- 
vices or spacings, and the bed thick- 
ness, mud resistivity and hole diame- 
ter. All these factors are readily avail- 
able. The greater the number of re- 
sistivity curves available, the better 
the accuracy obtained. 


Source of Data. The data used for 
Figures 8, 9, 10, 12 and 13 were ob- 
tained by interpolation from depar- 
ture curve booklets,® ?°*? while those 
for Figure 11 were computed from 
characteristic curves found in the lit- 
erature.’ Again, it is pointed out that 
no allowance has been made for the 
skin-effect. 


Departure. The extent of departure 
for invaded, infinitely thick forma- 

















Device | Thickness Ratio, e/S 
| 0 - 0.85 | aa 2.5 2.9 00 
4 | | L | 
Normal Data not correctable if Rt/Rs> 10 | Data correctable 
Data | 
Lateral Data correctable Data correctable 
| correctable if Rt/Rs>5 
ea ae Se poe eee eae 8. =r a ee ee a 
; -Date not 
Induction Data not correctable if Rt/Rs> 10 Data correctable Data 
correctable if Rt/Rs> 50 correctable 


' 
Lateralog 
with 32” Span | 
Guard-Elect rode 
with 3” Span 





Data correctable (except for beds thinner than abdut 2 ft.) 


Data correctable (except for beds thinner than a few inches) 


————< 








a 

















Since correctability changes continuously, the limits on Rt/Rs and e/S given above are approximate, but they give a good comparison of the devices listed. 


It is assumed that the spacing for the first three devices is always greater than about four times the hole-diameter. 
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The “Yoloy” pipe illustrated 
drilled 300,000 ft. of hole in 
Montana: 150,000 ft. in cor- 
rosive salt zones .. . 150,000 
feet in other areas. Inspec- 
tion showed 52% still full 
of work “life”. Other alloy 
drill pipe drilled 144,000 feet 
of salt zone in offset wells. 
Only 13% was serviceable. 
“Yoloy” nickel-copper alloy 
steel pipe—made by Youngs- 
town Sheet and Tube Com- 
pany, Youngstown, Ohio — 
provides good corrosion re- 
sistance ... 100,000 psi ten- 
sile strength . . . 70,000 psi 
yield strength . . . good im- 
pact strength, even at low 
temperatures. These proper- 
ties mean longer “‘life’’. Put 
them to work for you in 
this, or any other application 
where high strength is re- 
quired. For suggestions, 
write us. 
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Figures 8 to 
13. From these figures and other con- 


tions can be observed 


siderations, certain comments are 
made below. (However. where these 
remarks refer to the extent of depar- 
ture for a given tool and formation, 
it should again be noted, as was men- 
tioned under “Criteria for Choosing 
a Logging Tool,” that small departure 
is no merit for a logging device unless 
it is known that the type of formation 
which gives this small departure will 


be encountered. 


EXTENT OF DEPARTURE FOR 
INVADED, INFINITELY THICK BEDS 

For the Rt and Ri values used for 
these figures, and, generally, for any 
set of Rt and Ri values encountered: 


thick beds, 


every logging tool gives apparent 


1) Even for infinitely 


resistivities which are generally 
different from the true values. 
2) ae Ot 


the formations that may be en- 


~ 


whole, i.e., considering all 


“2 
countered, none of the logging 
arrangements here discussed is 


decidedly better or worse than 
the others for the logging of very 
thick invaded beds, 

Note that when the resistivity con- 
trast Rt/Rm is not too different from 
unity, and when there is only moder- 
ate invasion, the departure is small 


regardless of the tool considered. 


EFFECT OF LOGGING-TOOL 
SPACING 

Each of the Figures 8, 9, 10 and 11, 
is for a logging tool having a given 
spacing and each is for invaded for- 
mations which are infinitely thick. If 
longer spacings are used, the responses 
are generally better, as is well known, 
although there are exceptions. Exam- 
ples of such exceptions are shown in 
Figure 14 which gives the resistivity 
departures of the Normal, Lateral and 
Induction tools as a function of spac- 
ing for an invaded, resistive forma- 
tion which is infinitely thick. It can 
be seen that for this type of forma- 
tion the Normal and Lateral spacings 
which gave Ra values closest to Rt 
are not necessarily the longest ones. 
This paradoxical result is caused by 
the well known ceiling effect which 
can be observed on conventional 
sistivity departure curves but not on 
the Induction curves. The counter- 
part of this effect for the case of con- 
ductive beds is very small and in prac- 
tice the longest spacings generally give 
the smallest departures. ‘To minimize 
departure it is therefore advisable to 
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have both long and intermediate Nor- 
mal spacings and both long and inter- 
mediate Lateral spacings for the log- 
ging of invaded beds. The long 
spacings will give smaller departure 
for conductive beds, and the interme- 
diate ones, for resistive beds. As was 
pointed out in a preceding section, 
the use of two Laterals is also advan- 
tageous from the point of view of the 
bed-thickness effect, 

The response of the Guard-Electrode 
on invaded beds remains about the 
same when the guard length is 
changed. 

The changes in the performance of 
the Laterolog in terms of spread 
length are rather complex and will 
not be discussed here. 


INVADED BEDS OF FINITE 
THICKNESS 
Very accurate departure charts for 
invaded beds of finite thickness can 
be obtained by extensive calculation 
or by use of a Resistivity analogue. 
an extremely 
large number of charts would be re- 


To be comprehensive, 
quired. These are not presented here, 
for lack of space, but certain conclu- 
sions based on them are given below. 
The reader who wishes to investigate 
extent of departure for specific cases 
can do so by the following method 
which is sufficiently accurate for com- 
parison purposes: select the two 
charts appropriate to the tool or spac- 
ing used, one from Figures 2 to 7, and 
one from Figures 8 to 13, and on 
these two charts find the relevant de- 
parture for the formation in question 
(ignoring the extent of invasion in 
using the first chart, and the bed 
thickness in using the second). Then 
multiply these two departures to ob- 
tain the approximate departure for 
the formation of interest. 

It is found that for single invaded 
beds of finite thicknesses the departure 
curves would be like those of Figures 
8 to 13, but generally lowered when 
the bed resistivity is greater than the 
formation resistivity, and 
generally raised in the opposite case. 
If the departures due to bed thickness 
and invasion are both positive or both 
negative, the over-all departure is fre- 
quently large. But when the two de- 
partures partially offset each other, or 
both are small, the over-all departure 
is generally small. 

It can also be seen that, 
for thick beds: 

(1) When Rt and Rs are of the same 
order or magnitude, the depar- 


adjacent 


generally, 








ture is small with all of the log- 
ging tools. 

(2) When Rt is large with respect to 
Rs, if Ri ts less than Rt, the de- 
parture for the 64-inch Normal 

followed by that of 
the 8-foot and 18-foot 8-inch 
Laterals, and the largest is the 
departure of the Induction tool, 
if Ri is greater than Rt, the de. 
parture for the Induction tool is 
smallest, followed by that of the 
18-foot 8-inch Lateral, then that 
of the 64-inch Normal, and the 
departure of the 8-foot Lateral is 
greatest. ; 

For thin, invaded beds, all the 
logging devices discussed here give 
large departures. In practice, only the 

Laterals yield data which are subject 

to interpretation by the method pre- 

viously mentioned. 


is smallest, 


DETERMINING TRUE RESISTIVITY 

The discussion above can be sum- 

marized very briefly as follows: 

1) In general, no logging device will 
predictably give a small depar- 
ture under usual conditions. 

(2) The method of interpretation 
generally used at present to de- 
termine Rt is based on the simul- 
taneous use of at least three and 
preferably more logging arrange- 
ments and/or spacings. This 
method is applicable even if Ri 
and Di are not known, and even 
if the departure is very large, ex- 
cept for certain thin beds when 
the Normal and Induction tools 
are used, 

3) When the resistivity contrasts 
Rt/Rs and Rt/Rm are small and 
the invasion is moderate, all log- 
ging tools have a good response 


and it. is generally immaterial 
which one is used. 
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ing Guns Atlas Corp., 1956. 

8 Log Interpretation Manual, The Elgen Corp., 
1956. 

® Resistivity Departure Curves, Schlumberger 
Document No. 7, 1955. 

10 Departure Curves for Laterolog, Schlumber- 
ger Document No. 6, 1952. 

11 Guard Electrode Logging, Halliburton Oil 
Well Cementing Co., 1952. 
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HAMMER 





FIGURE 1—The mud hammer is driven down 
by a combination of gravity, a hammer spring 
and the pressure drop of fluid through small 
passages above the chamber in the hammer. 
Although a simulated chisel bit is shown in 
the drawing, a regular roller bit has been used 
in the present development. 
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New Percussion Tool Promises 





Increased Penetration 


New down-hole bit hammer developed espe- 
cially to drill hard formations, particularly West Texas 


chert. 


By H. T. BRUNDAGE 
Wortp Or Staff 


GuLF RESEARCH AND DEVELOP- 
MENT Company is currently negotiat- 
ing licensing of a promising new 
downhole percussion hammer which 
in field tests promised to increase pen- 
etration rates significantly and to be 
particularly useful in piercing cherts 
and other extremely hard formations. 
The new tool effects a combination of 
rotary and percussion drilling. Like 
the much-publicized turbodrill, it is a 
downhole device which utilizes the 
drilling mud as its motivating force. 

Gulf has been working on the new 
device, off and on, for about ten years. 
Three patents have been issued and 
three more are pending. Negotiations 
for licensing have almost reached 
completion and the tool is expected 
to be on the market soon. It consists 
of a reciprocating piston and cylinder 
for delivering percussion blows, as- 
sisted by a spring. The cylinder in 
which the tool is encased is 19 feet 
long. It rests on the inside of the 
lowermost joint of drill pipe just 
above the bit. 

Mud circulates through the annu- 
lar space between the upper part of 
the tool and the inside of the drill 
pipe, entering an enlarged portion of 
this annulus and exerting. an upward 
pressure on the upper portion of the 





device. The entire tool, with a pres- 
sure seal holding the upper and lower 
parts together, rises until the pressure 
outside the tool equalizes with that 
inside the valve chamber. 

When this equalization occurs, the 
lower or hammer part of the tool, 
which weighs 200 pounds, drops on 
top of the bit, through its own weight, 
the pressure of the mud column, and 
the action of a spring. The upper part 
of the device then falls on the lower, 
renewing the pressure seal, and allow- 
ing the pressure differential between 
the outside and inside of the tool to be 
renewed. At this point, the cycle 
begins again. 

In operation, the single percussion 
hammer, which has been developed 
to the point of negotiation for licens- 
ing, strikes between 300 and 600 
blows per minute. It is capable of ex- 
ceeding this rate, The double percus- 
sion hammer, with a small device 
inside a larger one, is in the experi- 
mental stage and may be capable of 
doubling the percussion rate. The new 
device, in effect, combines the cutting 
action of both rotary and percussion 
methods which are done at the same 
time and complement each other. 
Performance data appear to be some- 
what sketchy but both field and ex- 
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Bill Brandon, second from left, D&S engineer in Iraq in charge of coring 
operation, H. C. Bell, fourth from left, Mercer Martin, driller, extreme left, 
and crew on Iraq Petroleum Company Well Number 116. 


New D & S Diamond Bit Solves 
Coring Problem in Kirkuk, Iraq 


e D&S bit gives first large-scale core recoveries of 93%. 
e New D&S bit allows substantial savings over previous methods. 
e New core bit exceeds all Kirkuk penetration rates. 


Twenty-four-year-old Kirkuk oilfield 
in Iraq...scene of new field-proven 
techniques using Drilling and Service’s 
revolutionary Tri-Dia bit . .. witnessed 
an unprecedented 87 percent core 
recovery compared to previous core 
recoveries of 18 percent. 

Cores needed for reservoir study of 
the Kirkuk field became D&S’s assign- 
ment, when standard coring methods 
failed to give adequate recovery of 
samples from the tricky limestone. 
After reviewing the available informa- 
tion on earlier techniques used and 
the formation to be cored, the D&S 
engineer traveled to Iraq to design a 
diamond bit and develop techniques 
on the spot that accomplished high core 
recoveries of the 1,459 feet of Kirkuk’s 
highly fractured and porous produc- 
tive limestone, making available the 
reservoir information for the first time 
in the history of the field. 


LARGE SAVINGS OVER 
PREVIOUS METHODS 

A cost analysis of Drilling & Service’s 
new diamond Tri-Dia core bit showed 
substantial savings over previous wells 
cored with conventional bits and drill- 
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ing equipment. D&S’s Tri-Dia Core 
Bit, because of its unique 3-cornered 
design allowed more free movement of 
mud circulation removing the hazard 
of sticking the drill string common to 
the area due to fractured formation 
falling into the hole. Former drilling, 
with either water or degassed crude oil 
and conventional bits, produced cut- 
tings so large that they screened out 
to accumulate in the hole. The new 
Tri-Dia Bit reduces such cuttings to 
powder ...a reduction which can be 
received into the formation when 
drilling without circulation. 


FASTEST RATE OF PENETRATION 

The second well, now being cored 
with D&S Diamond Tri-Dia bits, 
reveals a rapid rate of penetration in 
its early stages. Core recoveries of 93 
percent are now being obtained, due to 
further development of the operational 
techniques. This well, planned for deep 
test, is cutting a 10%” OD Tri-Dia 
Diamond Core Bit hole to accommo- 
date a large string of casing through 
the Kirkuk limestone to allow the use 
of heavy mud if necessary to control 
expected high pressures, 


For more data on advertised products, use Readers’ Service Cards, last page. 


D&S WHIPS FORMATION PECULIARITIES 

The Iraq oilfield . . . with oil produc- 
tion over the past 24 years at rates up 
to a half-million barrels a day... is 
68 miles long, eight miles wide, and 
has an effective pay thickness in excess 
of 1200 feet. The flaming fires... 
twenty centuries old...located near 
the center of the huge structure and 
visible at the surface, are fed with gas 
seepage through the formation’s many 
crevices and fractures. The Kirkuk 
reservoir, which acts like a huge under- 
ground tank of oil, reflects similar 
pressure throughout the field, indicat- 
ing complete communication due to 
fractures. 

This monstrous reservoir, until the 
recent introduction of D&S Tri-Dia 
Bits, allowed but a minimum of core 
information. All previous methods of 
coring encountered considerable trou- 
ble because of the highly fractured and 
porous characteristics of the Kirkuk 
limestone. 


CORE RECOVERIES ESSENTIAL 
TO CONSERVATION 

Operators of the field are strong 
exponents of conservation and of 
obtaining the ultimate recovery from 
their oil reserves. To accomplish this 
goal, they are initiating a program 
using the most modern equipment and 
methods designed especially for their 
reservoir. Drilling & Service plays a 
major part in this program. 

Drilling & Service Incorporated, 
often called upon to solve various types 





The new D&S Tri-Dia Bit, pictured 
above, features built-in engineering 
and advantages never before achieved 
in a coring bit. 


of coring problems throughout the 
world similar to that of Kirkuk, spe- 
cializes in custom design for each cor- 
ing and drilling operation. Write or 
call today. A D&S sales-engineer will 
call on you and explain the many 
advantages of the new revolutionary 
diamond Tri-Dia coring and drilling 
bits. D&S sales offices are located in 
major oil areas. Home Office: 6210 N. 
Central Expressway, Dallas, Texas. 


(Adv.) 
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progress in The automobile has come a long way since 
the days of the “Horseless Carriage.” Like 


A U TO M O B I L E its early ancestor, the 1957 automobile 


depends on the petroleum industry to meet 


T R A N S P O R TA : § I O N the exacting requirements of automotive 


engineering. 
















Globe Rock Bits perform one of the first 
vital steps in making the world’s wheels 
go “round by helping take crude oil from 
the earth so that it may be refined and 
utilized in modern automobiles. 


MORE THAN 25 YEARS SERVICE TO THE OIL INDUSTRY 


Oltr ee iS 


GLOBE “SS2C” 
ROCK BIT 


GLOBE 
OIL TOOLS CO. 


Main Office and Plant: LOS NIETOS, CALIFORNIA 


Branches In All Principal Drilling Areas Offer 
Prompt Service To Meet Your Driiling Needs 
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; From “Kittyhawk” to modern 
progress in : “jethawks” the history of aviation also 

; has been the history of oil, for 

A VI A T I O N ; petroleum and petroleum products 
are closely related to the 

progress of aviation. 

Globe is proud to offer the petroleum 
industry a complete line of fine 
drilling bits . . . proud of its role in 

° helping continue the flow of petroleum 


products to the air lanes of the world. 


MORE THAN 25 YEARS SERVICE TO THE OIL INDUSTRY 


GLOBE ‘SS3C’’ ROCK BIT 


OIL TOOLS CO. 


Main Office and Plant: LOS NIETOS, CALIFORNIA 


Branches In All Principal Drilling Areas Offer 
Prompt Service To Meet Your Drilling Needs 
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New Percussion Tool Promises 


HAMMER 











FIGURE 1—The mud hammer is driven down 

by a combination of gravity, a hammer spring 

and the pressure drop of fluid through small 

passages above the chamber in the hammer. 

Although a simulated chisel bit is shown in 

the drawing, a regular roller bit has been used 
in the present development. 
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Increased Penetration 


New down-hole bit hammer developed espe- 
cially to drill hard formations, particularly West Texas 


chert. 


By H. T. BRUNDAGE 
Wor.p Or Staff 


GutF RESEARCH AND DEVELOoP- 
MENT Company is currently negotiat- 
ing licensing of a promising new 
downhole percussion hammer which 
in field tests promised to increase pen- 
etration rates significantly and to be 
particularly useful in piercing cherts 
and other extremely hard formations. 
The new tool effects a combination of 
rotary and percussion drilling. Like 
the much-publicized turbodrill, it is a 
downhole device which utilizes the 
drilling mud as its motivating force. 


Gulf has been working on the new 
device, off and on, for about ten years. 
Three patents have been issued and 
three more are pending. Negotiations 
for licensing have almost reached 
completion and the tool is expected 
to be on the market soon. It consists 
of a reciprocating piston and cylinder 
for delivering percussion blows, as- 
sisted by a spring. The cylinder in 
which the tool is encased is 19 feet 
long. It rests on the inside of the 
lowermost joint of drill pipe just 
above the bit. 

Mud circulates through the annu- 
lar space between the upper part of 
the tool and the inside of the drill 
pipe, entering an enlarged portion of 
this annulus and exerting an upward 
pressure on the upper portion: of the 


device. The entire tool, with a pres- 
sure seal holding the upper and lower 
parts together, rises until the pressure 
outside the tool equalizes with that 
inside the valve chamber. 


When this equalization occurs, the 
lower or hammer part of the tool, 
which weighs 200 pounds, drops on 
top of the bit, through its own weight, 
the pressure of the mud column, and 
the action of a spring. The upper part 
of the device then falls on the lower, 
renewing the pressure seal, and allow- 
ing the pressure differential between 
the outside and inside of the tool to be 
renewed. At this point, the cycle 
begins again. 

In operation, the single percussion 
hammer, which has been developed 
to the point of negotiation for licens- 
ing, strikes between 300 and 600 
blows per minute. It is capable of ex- 
ceeding this rate. The double percus- 
sion hammer, with a small device 
inside a larger one, is in the experi- 
mental stage and may be capable of 
doubling the percussion rate. The new 
device, in effect, combines the cutting 
action of both rotary and percussion 
methods which are done at the same 
time and complement each other. 
Performance data appear to be some- 
what sketchy but both field and ex- 
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Bill Brandon, second from left, D&S engineer in Iraq in charge of coring 


operation, H. C. Bell, fourth from left, Mercer Martin, driller, extreme left, 
and crew on Iraq Petroleum Company Well Number 116. 


New D & S Diamond Bit Solves 
Coring Problem in Kirkuk, Iraq 


e D&S bit gives first large-scale core recoveries of 93%. 
e New D&S bit allows substantial savings over previous methods. 
e New core bit exceeds all Kirkuk penetration rates. 


Twenty-four-year-old Kirkuk oilfield 
in Iraq...scene of new field-proven 
techniques using Drilling and Service’s 
revolutionary Tri-Dia bit . .. witnessed 
an unprecedented 87 percent core 
recovery compared to previous core 
recoveries of 18 percent. 

Cores needed for reservoir study of 
the Kirkuk field became D&S’s assign- 
ment, when standard coring methods 
failed to give adequate recovery of 
samples from the tricky limestone. 
After reviewing the available informa- 
tion on earlier techniques used and 
the formation to bé cored, the D&S 
engineer traveled to Iraq to design a 
diamond bit and develop techniques 
on the spot that accomplished high core 
recoveries of the 1,459 feet of Kirkuk’s 
highly fractured and porous produc- 
tive limestone, making available the 
reservoir information for the first time 
in the history of the field. 


LARGE SAVINGS OVER 
PREVIOUS METHODS 

A cost analysis of Drilling & Service’s 
new diamond Tri-Dia core bit showed 
substantial savings over previous wells 
cored with conventional bits and drill- 


ing equipment. D&S’s Tri-Dia Core 
Bit, because of its unique 3-cornered 
design allowed more free movement of 
mud circulation removing the hazard 
of sticking the drill string common to 
the area due to fractured formation 
falling into the hole. Former drilling, 
with either water or degassed crude oil 
and conventional bits, produced cut- 
tings so large that they screened out 
to accumulate in the hole. The new 
Tri-Dia Bit reduces such cuttings to 
powder ...a reduction which can be 
received into the formation when 
drilling without circulation. 


FASTEST RATE OF PENETRATION 

The second well, now being cored 
with D&S Diamond Tri-Dia bits, 
reveals a rapid rate of penetration in 
its early stages. Core recoveries of 93 
percent are now being obtained, due to 
further development of the operational 
techniques. This well, planned for deep 
test, is cutting a 10%” OD Tri-Dia 
Diamond Core Bit hole to accommo- 
date a large string of casing through 
the Kirkuk limestone to allow the use 
of heavy mud if necessary to control 
expected high pressures, 


D&S WHIPS FORMATION PECULIARITIES 

The Iraq oilfield . . . with oil produc- 
tion over the past 24 years at rates up 
to a half-million barrels a day...is 
68 miles long, eight miles wide, and 
has an effective pay thickness in excess 
of 1200 feet. The flaming fires... 
twenty centuries old...located near 
the center of the huge structure and 
visible at the surface, are fed with gas 
seepage through the formation’s many 
crevices and fractures. The Kirkuk 
reservoir, which acts like a huge under- 
ground tank of oil, reflects similar 
pressure throughout the field, indicat- 
ing complete communication due to 
fractures. 

This monstrous reservoir, until the 
recent introduction of D&S Tri-Dia 
Bits, allowed but a minimum of core 
information. All previous methods of 
coring encountered considerable trou- 
ble because of the highly fractured and 
porous characteristics of the Kirkuk 
limestone. 


CORE RECOVERIES ESSENTIAL 
TO CONSERVATION 

Operators of the field are strong 
exponents of conservation and of 
obtaining the ultimate recovery from 
their oil reserves. To accomplish this 
goal, they are initiating a program 
using the most modern equipment and 
methods designed especially for their 
reservoir. Drilling & Service plays a 
major part in this program. 

Drilling & Service Incorporated, 
often called upon to solve various types 





The new D&S Tri-Dia Bit, pictured 
above, features built-in engineering 
and advantages never before achieved 
in a coring bit. 


of coring problems throughout the 
world similar to that of Kirkuk, spe- 
cializes in custom design for each cor- 
ing and drilling operation. Write or 
call today. A D&S sales-engineer will 
call on you and explain the many 
advantages of the new revolutionary 
diamond Tri-Dia coring and drilling 
bits. D&S sales offices are located in 
major oil areas. Home Office: 6210 N. 
Central Expressway, Dallas, Texas. 


(Adv.) 
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perimental data are, in Gulf’s opin- 
ion, conclusive. 

So far, about 140 separate tests of 
the new percussion hammer have 
been made in 32 different wells lo- 
cated in West and East Texas, Okla- 
homa, Nevada and Canada. The de- 
vice has been used in cutting about 
6100 feet of hole. In practical use, 
the new tool has often effected a pen- 
etration rate 25 to 50 percent greater 
than conventional rotaries. Difficulty 
is encountered in penetrating West 
Texas chert that varies in thickness 
up to 100 feet. 


Laboratory tests have suggested 


RSSSEY percussion 


15 


WIA, CONVENTIONAL ROTARY 


wo 


Penetration Rate In Feet Per Hour 


10,000 20,000 





area, a hard rock bit made only eight 
feet before failure; the same type of 
bit was then used to make 27 feet of 
hole with the hammer drill before 
being replaced. 

The tool has been operated con- 
tinuously for 60 hours before having 
to be withdrawn for servicing. Recent 
improvements point to the likelihood 
of 100-hour continuous use before 
withdrawal. With sufficient experi- 
ence, Gulf expects to work out a sys- 
tem by which there will be no doubt 
at the derrick floor as to whether or 
not the hammer drill is working. Pul- 
sations in the drilling mud due to the 





30,000 


40,000 


Weight On Bit In Pounds 


FIGURE 2—Penetration rate vs. weight on bit, using conventional rotary plus percussion drilling. 
Type “E” percussion drill. Laboratory tests on granite at 50 rpm. 834-inch tungsten carbide tri- 


cone bit. 


that an improved model may effect 
increased penetration rates through 
chert, dolomite, and hard limestones 
by 2 to 4 times that attainable by 
conventional rotary methods now in 
use. 

The hammer drill shows promise, 
too, of maintaining high penetration 
rates in hard, high-angle strata with- 
out the excessive hole deviation from 
the vertical often experienced with 
conventional rotary methods. Since it 
is often necessary to reduce the weight 
on the bit to reduce hole deviation, 
penetration rates can be expected to 
be increased where percussion plays 
a part in cutting the hole. 

Partly because excessive weight 
loads on the bit are usually not re- 
quired when the hammer drill is in 
use, bits are found to last longer when 
the new tool is employed. When run- 
ning with light loads, percussion drill- 
ing does not dull bits as rapidly when 
the hammer is in use as when it is 
not. Bit life has been increased by as 
much as 50 to 300 percent. In one 
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operation of the hammer drill do not 
come up very far in the annulus. Be- 
cause of the rapid absorbtion of vibra- 
tion from the hammer drill by the 
drilling fluid, no adverse effects on 
the drill pipe, such as fatigue, etc., 
are expected. 

A slightly greater mud pressure is 
necessitated by the hammer drill as 
compared with conventional rotary 
drilling. Mud pump pressures gen- 
erally are increased by 150 to 200 psi 
higher than would be employed with- 
out the hammer. In early tests, small 
chert, particles suspended in the mud 
and recirculated, caused minor diffi- 
culties with the tool, and modifica- 
tions were necessitated by this condi- 
tion. No de-sanding equipment is used 
in conjunction with the hammer drill, 
and no such use is contemplated at 
the present time. 

Gulf Research and Development 
Company continues to test the new 
device and modifications thereof in 
the laboratory at Harmarville, Penn. 
An 80-foot derrick is used for drilling 





on a block of granite, which is sim- 
ilar in many properties to West Texas 
chert. The following approximate ex- 
perimental data was the result of the 
use of the Type “E” single percus- 
sion drill on granite, using an 834- 
inch hard rock bit at 50 rpm: 


Conventional Penetration 


Rotary Rates of 
Weight on bit Penetration Percussion 
(pounds) Rates (ft./hr.) Drill (ft. /hr.) 
10,000 1 11 
20,000 2% 12 
30,000 4, 13¥, 
40,000 6 14% 


It is, of course, expected that the 
hammer drill will be more effective in 
some area than in others. This effec- 
tiveness will vary with the formation 
being drilled. It will probably not be 
of great help in soft formations, so 
prevalent in shallow drilling, as the 
Texas Gulf Coast, where rotary pene- 
tration rates are generally very fast 
by conventional methods. 

Field tests have been confined to 
Gulf operations only. The develop- 
ment of the hammer drill would ap- 
pear to enhance rotary drilling in the 
Appalachian province, where conven- 
tional rotary drilling has not gener- 
ally been competitive with cable tools. 
Gulf has not tried a field test there— 
but could at any time by drilling into 
Pennsylvanian and older Palezoic for- 
mations under the Drilling Building 
at the Harmarville Laboratory, near 
Pittsburgh. Some contractors report- 
edly have expressed interest in the 
new percussion drill, with the possible 
adaptation of the tool to use of air 
instead of mud. No specific adapta- 
tions in this direction have been re- 
ported, but it remains a possibility. 

Curiously enough, the newly-devel- 
oped hammer drill appears to imple- 
ment a drilling technique that was in 
use in Mexico and perhaps other lo- 
calities as early as 1925. Gulf drillers 
found chert sections in the Agua 
Nuevo and San Felipe formations to 
be tediously slow drilling. A practice 
developed of attaching a rotary bit 
with many thin, long teech. This was 
dangerous but effective. The type of 
bit is no longer manufactured. Drill- 
ers would increase the rate of rotary 
turns considerably, and alternately 
raise and lower the bit off and on bot- 
tom in order to combine rotary drill- 
ing with a percussion effect, while 
drilling through chert. The practice 
was rough on all equipment, but it 
made hole. —The End 
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WELLS (a TREATING SYSTEMS 
Control of corrosion, scale, wax y Emulsion breaking. ( ont 
of corrosion, wax. 


FLOW LINES\ 5 


Control of cor rosion: 6 ale, wax. SHIPPING 


Control of corrosion, scale, wax. 


HEATERS 6S REFINER Y 
(ONT AKI) MU MOU MRIS PERG Desalting, demulsification. 








Wherever you go in the oil industry you 
see the familiar blue Visco drums. 


The reasons are simple —Visco gets consist- 
ently good results at lowest possible dosage, 
lowest cost per barrel of oil. 


If your operation is plagued with any or all 
of the problems above, check with your 
Visco Representative. He will be happy to 
help you every step of the way. ° PRopycts c 


| 4Ouston, 1ee* | 
“N 





Visco PRODUCTS COMPANY 
INCORPORATED 


2600 Nottingham at Kirby, Houston 5, Texas 





Telephone: MAdison 3-0433 “a ‘ 
Plants at Sugar Land, Texas, and Anaheim, California ¥ 9 f yy 
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2RODUCTION SECTION 
THE PETROLEUM INDUSTRY over the span of a 
_ decade has endeavored to or maintenance prac- 

i tices of equi t in the field. The demand for this 
protection of the industry’s investment due to high 
construction and replacement costs has resulted in 
better economic a en improvement of 
developed areas, employe : ie and customer good- 
will. Research in the field of maintenance has paid big 
dividends and will continue to lengthen the life of 


As WITH any automatic production 
system, a periodic maintenance inspec- 
tion of the motors and control on oil 
well beam pumping units is a paying 
proposition, 

While the actual maintenance is a 
minor item on correctly installed elec- 
tric drives, a scheduled, routine inspec- 
tion will help you find and eliminate 
any symptoms of trouble before they 
can cause unnecessary damage to the 
motors and control. This not only pre- 
vents lost production but assures a long 
and profitable life for the drive itself. 


How Often? How often you should 
make your inspections will vary with 
amount of dust, sour gas, salt air, snow, 
etc. that is present on the lease. Cer- 
tainly, it will pay you to make a routine 
inspection at least once every six 
months. This is a good rule of thumb, 
but your own operating experience will 





CHECK CONNECTIONS—Examine all power and control connections, including the 
ground wire connections, to be sure they are tight and unbroken. Be certain the ground 
connection is made to the lightning arrester grounding stud on the case and not just to 
the painted surface of the case. 
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EQUIPMENT MAINTENANCE 


equipment used to find and produce oil and gas. This 
special report is presented to give you maintenance 
ideas on: 

Motor and Control. . 127 
Beam Type Pumps..131 Gasoline Engines .. .142 
Sucker Rods ....... 135 _— Painting 
ce es eae 139 


V-Belts 





1 SAFETY FIRST—Before working on the controller or motor, make 
sure the disconnect switch is open. This opens the circuit ahead 
of the fuses. Do not open this switch under load. Normal precautions 
should still be observed since the connections at the incoming line 
will be hot, though protected by a shield. 





Use. this eight-point 
checklist to help keep 
your automatic produ 
system in operation. 
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de the best guide for setting inspection 
dates on any particular lease. 


Who Does the Job? Only an electri- 
cian or a thoroughly trained pumper 
should handle an electrical inspection 
program. The job requires a full under- 
standing of the equipment and knowl- 
edge of the safety procedures required. 
Most companies have well enforced 
rules on who can perform electrical 
maintenance, and the following pro- 
gram is recommended only for author- 
ized personnel. 


What to Look For. The eight-point 

checklist shown here pictorially will 

help you get top service from your 

automatic pumping system. Use it as 

the basis for a regular, scheduled in- 

spection, and you'll find an ounce of 2 

prevention is worth a barrel of cure. CHECK CONTACTS—Take a look at the contact tips for signs of excessive burning. They 


‘ F can usually be cleaned off with little trouble but if they are badly worn,’it is best to replace 
Continued on next page this inexpensive item and assure efficient operation. 





4 CHECK GASKETING—Inspect the gasketing 
and the weatherhead at the incoming line 
to be sure they are in good condition. Replace 
or repair any damaged gasketing to protect 
the live parts from dust and rain. Unusual coil 
burnouts and a pitting of the contacts can 
result if the gasketing isn’t doing its job. 


CHECK VOLTAGE—Use a portable volt- 
5 meter on one of power lines in the controller 
to check the operating voltage. Using normal 
caution, close the disconnect switch and run 
motor just long enough to take a reading. The 
operating voltage should be with plus or minus 
10 percent of the nameplate voltage. Voltage 
conditions outside this range may result in 
burnout of the controller coils or the motor 
windings, 


July, 1957 WORLD OIL Production Section » 129 





Motor and Controller Maintenance—Continued 


4 


wv 


a 


CHECK YOUR RECORDS to avoid excessive motor regreas- 

ing. Modern ball-bearing motors usually require regreasing 
only at 3 to 5 year intervals. To regrease, stop the motor, remove 
the pressure relief plug at bottom of bearing, replace pipe 
plug with @ grease fitting, and pump in new grease until the 
old grease is expelled at lowgr’grease hole. After greasing, 
allow motor to run about 5 minutes before replacing the 
pressure relief plug. Use only the grade of grease recom- 
mended by the motor manufacturer as the wrong grade or too 
much grease can cause bearing failure or motor burnout. 
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CHECK VENTS—Examine 

the ventilating openings of 
the controller and motor to 
see that they are clean and 
unobstructed by weeds, bird 
nests, insects, etc. Blocked air 
passages can cause overheat- 
ing and damage to the equip- 
ment. Check the ground 
connections on the motor to 
be sure they are not broken. 


ee go 


CHECK FOR SMOOTH OPERATION—A screwdriver makes a good 
stethoscope to check for unusual motor noise or vibration. If either 


are present, make sure that (1) the motor is bolted solidly to the base, 
*(2) the belts and sheaves are tight and correctly aligned. Check the belt 


guards to see that they are securely in place. 


—The End 
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EQUIPMENT MAINTENANCE 


Beam Pumping Units 
Need Proper Maintenance 


The nodding giants that lift oil from 
he the reservoirs around the world are too often 


neglected. How often are your beam pumping 
units checked—and for what? 


By CHARLES J. McLANE, Jr. 


Continental-Emsco Manufacturing Company 


THE HISTORY OF beam type pump- 
ing units to produce oil wells is al- 
most as old as the oil industry. The 
basic component parts of the old rig 
fronts have been refined and unitized 
over the years until we have the cur- 
rent models of pumping units. These 
conventional units employ a speed 
reducer, cranks, Samson post, walk- 
ing beam, equalizer, Pitmans and 
beam hanger, all mounted on a com- 
mon skid or unit base. 

In recent years counterbalance has 
become more and more important, 








d FIGURE 1—Here is an illustration of a typical form construction for a concrete foundation. Proper alignment and level are vital for operation 
of a pumping unit with a minimum of trouble. 
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Dallas 


and this is greatly considered in the 
design of the current units. Counter- 
balance effect is offered in several 
ways—adjustable crank counterbal- 
ance, combination crank and beam 
counterbalance, beam weights made 
into sections for the beam balance 
and the air-balance unit. 

The current models of conventional 
units are precision manufactured ma- 
chinery, and in most cases are applied 
and operated very close to the rated 
capacity of each unit. It then be- 
comes an economical advantage to 


Drill holes for foundation bolts in cross members, nail grout 
tubes to under side. Suspend reinforcing bars with wire. 





Run concrete to within 1 inch of top of form. 


care for properly and maintain this 
equipment. 



























Installation of Pumping Units. ‘The 
modern pumping unit will give years 
of satisfactory service if it is properly 
installed, serviced and operated within 
its rated capacity. The loading and 
handling of pumping units in the field 
has been made easy by most manu- 
facturers. Many units are shipped in 
extremely compact, easily handled 
packages, which reduce both time 
and cost of transportation and field 
installation. 

Concrete is recommended as foun- 
dation material because of its rigidity 
and permanency. Usually the general 
layout of the foundation is shown on 
the foundation print shipped with 
each unit. The depth and width of 
the foundation, along with the amount 
of reinforcing bars, will depend upon 
the bearing strength of the soil. This 
must be determined by the Engineer- 
ing department of the oil company 
or the rig builder. 

The design of the modern pumping 
units is so compact that much less 
concrete is required for foundation; 
however, this feature should not be 
carried to the extreme. The founda- 
tion should be level, flat and accu- 
rately aligned with the well. The unit, 
to perform properly, must be care- 
fully leveled and aligned to the well. 
Although the tendency is away from 


Center line of well 
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grouting, manufacturers still recom- 
mend this method of mounting units 
for trouble free performance. 

The points to be checked are shown 
in Figure 2. 

Many field failures and high main- 
tenance costs on pumping units have 
been traced to poorly and inade- 
quately prepared foundations. 

The pumping unit should be in- 
stalled with safe operations in mind. 
The proper guards around the cranks 
and prime mover should be installed 
at the time the pumping installation 
is made. Too much cannot be said in 
regard to safety measures, and a safely 


Pitmans should be 
vertical, check with 
level 


Engine alignment should 


be checked prior to grouting \, 


OVO) 


Recheck frame). 


for level / oo | 


Installation of Prime Mover. Most 
manufacturers offer adjustable prime 
mover mountings to facilitate the 
alignment and adjustment of the V- 
belt drive. With the use of a string or 
straight edge, the alignment and par- 
allelism of the two sheaves should be 
checked to assure proper belt life. 
When installing the V-belts, ade- 
quate slack should be provided be- 
tween the prime mover and reducer, 
as rolling or prying of the belts will 
cause damage. The belts should be 
properly adjusted. Belts operating 
with greater tension than necessary 
could cause premature bearing failure 




















C 
y 
/ Use plumb 
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\ horsehead 
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FIGURE 2—The pumping unit itself should be checked for proper positioning to reduce power 
losses. Optimum effort cannot be obtained if a large part of the unit power is absorbed by 
friction losses. Maintenance costs rise as a result of such losses. 


operated lease is usually efficiently 
operated. 

The picture in Figure 3 is a tem- 
porary installation. However, this pic- 
ture is typical of many pumping unit 
foundations that are considered to be 
a permanent installation. 

In certain cases it is economical to 
use a portable or wide base pumping 
unit, because of the short returns 
from the oil well being produced. 
Some manufacturers offer a portable 
base unit to meet this requirement, 
and these units can be expected to 
give good trouble free service if the 
installation is prepared properly. The 
location for the portable base unit 
should be flat and level, and this type 
of unit can best be kept level and its 
alignment with the well maintained, 
if it is set on a bed of fine gravel or 
chert. 
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in both the gear reducer and/or en- 
gine clutch. Belts operating too loosely 
will cause slippage. Both of these con- 
ditions will shorten the life of the 
V-belts and drive. Manufacturers of 
V-belts do not recommend the use of 
belt dressing of any type. The V-belt 
drive should be clean and free of 
grease or oil. 

The initial adjustment of the belt 
tension may be checked by striking 
the belts with the hand. If too much 
slack exists, the belts will feel “dead”; 
the belts will have a “live springy 
vibration” if the belt tension is cor- 
rect. Another belt tension check is to 
increase center distance 2 inch for 
each 100 inches of center distance, 
after sag has been eliminated from 
the V-belts. After the proper belt ad- 
justment has been accomplished, the 
prime mover should be securely bolted 


to the foundation rails. Proper clear- 
ance should be maintained between 
engine fly wheel and foundation. This 
is for safety. Some states have a safety 
code that must be complied with, 
which specifies the amount of clear- 
ance at this point. The belt cover 
should be installed and proper clear- 
ance maintained. 


Wrist Pins. When installing wrist 
pins, the important point is to have 
the pins and crank hole clean—this 
means clean and free of grit, rust, 
burrs, paint and foreign material. If 
these parts are not clean, the wrist 
pin may turn in the hole, but if the 
hole is clean, the wrist pin will lock 
when given a hard thrust into the 
crank hole. To assure proper tight- 
ness, a 6-foot cheater on the wrench 
handle, or the equivalent leverage, is 
recommended; however, this recom- 
mendation is for the average size pin. 
On small units and the larger units 
under heavy load, the operator’s ex- 
perience and judgment will determine 
the tightness of the wrist pin nuts. On 
large units it is almost impossible to 
make the wrist pins up too tightly. 
Many manufacturers furnish a slug- 
ging wrench for use in tightening 
wrist pin nuts. Hammering up those 
nuts on the large units is possibly the 
best method for making them tight. 

On new units, and anytime after 
changing the stroke, the wrist pins 
should be rechecked for tightness. 
This should be done after approxi- 
mately 12 hours operation and in 
intervals of three months thereafter. 

Some manufacturers offer provi- 
sion for the ejection of the wrist pins 
hydraulically. This method eliminates 
the need for heavy driving of the 
wrist pins or the use of special pullers; 
however, when removing the wrist 
pin, it is the intention of the manu- 
facturer that the end of the pin be 
hammered on while the grease pres- 
sure is applied. On some units an in- 
struction plate, as shown in Figure 
5, is located on the crank giving the 
manufacturer’s recommendation for 
the installation and removal of wrist 
pins. 


Gear Reducers. The most important 
point in unit reducer maintenance, of 
course, is lubrication. The manufac- 
turer’s recommendation should be fol- 
lowed diligently in all cases, since this 
is most important in the speed re- 
ducer of the pumping unit. The lubri- 
cating oil should be changed at least 
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every six months to remove the prod- 
ucts of natural wear and oil oxida- 
tion. If the unit is operating under 
any of the following conditions, the 
oil should be changed at more fre- 
quent intervals. 


1. In damp areas where tempera- 
ture changes cause condensation in 
the gear reducer. 

2. In sour gas fields where gas 
absorption by lubricant causes corro- 
sion. 

3. In extremely dusty areas where 
gritty materials seeping into the gear 
reducer cause abrasion. 

4. Where temperature extremities 
will determine the weight of the 
lubricant. 

Filtering and reusing extreme pres- 
sure lubricants and most gear oils 
are not recommended. 

Each time the oil is changed the 
gear reducer should be cleaned with 
flushing oil. On reducers with sump 
arrangements which have two drain 
plugs, be sure both plugs are removed 
when draining and cleaning the re- 
ducer. Since the reducer cover or 
inspection cover has been removed 
at this time, these gaskets should be 
inspected and replaced if necessary. 

At the time of oil change, a thor- 
ough mechanical inspection of the 
reducer should be made, and all bolts 
checked for tightness. All structural 
bearings should be inspected, lubrica- 
tion checked, and worn parts should 
be noted and replaced if necessary. 

In addition, other maintenance of 
the reducer consists of such things as 
keeping the reducer breather clean, 
gasket tight and the service brake in 
adjustment. Many manufacturers em- 
ploy the labyrinth type oil seal on 
both high and low speed shafts to 
prevent oil from escaping, thus doing 
away with replacement and main- 
tenance of oil seals at these points. 


Counterbalancing. Proper counter- 
balancing is of the utmost importance 
in the operation of modern pumping 
units. Improper counterbalancing will 
shorten the life of the unit, engine, 
belts and rod string in the proportion 
the unit is allowed to operate in an 
unbalanced condition, Operating the 
unit with too much counterbalance is 
as detrimental as operating the unit 
with too little counterbalance. 

Most manufacturers offer pumping 
units with easily adjusted counterbal- 
ance. It is good practice to check for 
proper counterbalance frequently, as 
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FIGURE 3—This sort of installation may get the job done but what does it cost in the way of 
repairs? Constant supervision and part replacement results from slip-shod rigs that are classed 
as permanent installations. 


the well load may vary from time to 
time due to changes in the well con- 
dition. Also it is poor economy to 
operate electric motor driven units 
that are improperly counterbalanced. 

The air balance units are the eas- 
iest adjusted. However, because of 
the inherent design, there is more 
maintenance required for this system. 

There are several ways to deter- 
mine whether or not a pumping unit 
is in balance. The following methods 
are sufficiently accurate for practical 
purposes. 


Engine Driven Units 

1. If the engine is exhausting un- 
evenly, with heavy explosions occur- 
ring regularly on either up or down 
stroke and lighter explosions on the 
other stroke, then the unit is not 
properly balanced. If a single cylinder 


ROLL BELTS 
OVER STRING 


two-cycle engine is used for motive 
pewer and if this engine is exhausting 
on a regular cycle in synchronism 
with the crank, i.e., if the engine 
misses explosions at a certain point in 
the revolution of the crank and al- 
ways picks up at another, then the 
unit is definitely out of balance. When 
a multicylinder engine is used, there 
should be two even variations in the 
exhaust for each revolution of the 
crank rather than one. The same is 
true for an electric motor, when the 
“whine” will serve the same purpose 
as the exhaust. 


2. Watch the rotation of the crank 
and note whether there is a definite 
recurring speed variation on either 
the up or down stroke. In many cases, 
the units are sufficiently out of bal- 
ance so that the crank will operate 






FIGURE 4—Stretch the string tightly. When the drive is in alignment this string will just contact 
the rims of sheaves at points 1, 2, and 3. Proper alignment directs the force applied toward 
production results. 
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at a faster speed on one or the other 
of the strokes, showing very plainly 
the unbalanced condition 

3. The method of slipping-the- 
clutch is probably one of the most 
reliable means for determining the 
proper counterbalance. With constant 
clutch lever pressure the crank should 
be watched for slowing down at the 
3 and 9 o’clock positions. If the slow- 
ing down is equal at both points, the 
well is in proper balance. If the 
cranks slow up more on the upstroke 
than on the downstroke, the well is 
under counterbalanced; if more on 
the downstroke than on the upstroke, 
then the well over counterbalanced. 








O 
WARNING \ 


r BEFORE STARTING UNIT, CHECK WRIST PIN NUTS FOR PROPER TIGHTNESS. AFTER 
TWELVE HOURS OPERATION WRIST PIN NUTS SHOULD BE CHECKED FOR TIGHTNESS. 
TO CHANGE STROKE, CLEAN WRIST PIN AND CRANK HOLE WITH EMERY CLOTH AND 
WASH WITH GASOLINE TO INSURE TIGHT FIT. TIGHTEN WRIST PIN NUTS ANO CHECK 
AGAIN AFTER TWELVE HOURS OPERATION. 








WRIST PIN HYDRAULIC RELEASE 
PROCEDURE 
1, REMOVE LOCK NUT 
2. LOOSEN WRIST PIN NUT ONE O8 TWO TURNS. 
CAUTION 10 NOT REMOVE WRIST PIN NUT BEFORE WRIST PIN IS LOOSE 








* 3. REMOVE PLUG AND APPLY PRESSURE TO GREASE FITTING IN WRIST PIN AND STRIKE 
A 


~\ BACK OF PIN WITH HAMMER y, 
/ 
O O 


— 














FIGURE 5—An instruction plate is located on 

the crank of some units, giving manfacturer’s 

recommendation for the installation and 
removal of wrist pins. 


4. The recording tachometer rec- 
ord is very valuable for checking 
counterbalance effect. The most con- 
venient point for taking readings is 
at the engine crank shaft, and such 
readings will be sufficiently accurate 
for the purpose intended. The ta- 
chometer, of course, will not show 
whether the unit is over or under 
counterbalanced, but this may be eas- 
ily determined by one of the other 
methods. There will be two peaks 
during each revolution of the crank 
and these high and low points should 
be made as nearly even as possible 
by an adjustment of the counter- 
weights. The tape from the recording 
tachometer forms a very valuable rec- 
ord which may be filed for future 
reference. 

The foregoing methods assume that 
the operation of the engine over any 
one cycle is not influenced by gover- 
nor operation. If the governor is sensi- 
tive, the use of the foregoing methods 
may not be practical. However, by 
putting the engine on hand throttle 
during the test, improved results can 
often be obtained. 


Electric Motor-Driven Units. For 
electric motor-driven units, there 
seems to be no simple means such as 
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the above, nor will tachometer rec- 
ords aways suffice. This is because the 
increase in torque due to speed drop 
rises very sharply, and a few revolu- 
tions difference in speed results in 
large increases in torque. The use of 
an ammeter is necessary to give an 
indication of the peak torques on a 
motor. 

The measurement of the actual 
counterbalance effect at the polished 
rod with a dynamometer gives the 
operator a true picture of the coun- 
terbalance effect. Regardless of the 
type of prime mover, the dynamome- 
ter records the measurement from 
which the amount of unbalance con- 
dition may be determined. The dyna- 
mometer card is, of course, a perma- 
nent record that may be used as a 
reference. 


General Maintenance. Operational 
maintenance should be set up and 
performed by the same company 
crews as a routine operation. Many 
oil companies have a regular sched- 
ule and a check list that is used in 
preventive maintenance. 

The modern pumping unit is after 
all a simple machine, but it is also a 
well engineered precision built piece 
of equipment that does require some 
attention from the operator. 

In summarizing the maintenance of 
pumping units, listed below are a few 
of the check points. 

1. After 24 hours operation: 

A. Recheck tightness of all bolts, 
including wrist pins. 

B. Recheck oil in speed reducer. 

C. Readjust counterbalance, if 
required. 

D. Check V-belt tension and ad- 
just if required. 

2. Proper lubrication is extremely 
important in both the gear reducer 
and all structural bearing assemblies. 
Follow closely all lubrication instruc- 
tions shown in Manufacturer’s Serv- 
ice Manual and instruction plate tag 
on the speed reducer and Samson 
post. The oil in the reducer should be 
carried at the proper level, and the 
structural bearings should be lubri- 
cated sufficiently, but not excessively. 

3. The relief fittings on all sealed 
bearing assemblies should be checked 
and kept free. This check is impor- 
tant after painting the unit in the 
field. 

4. Check the complete pumping 
unit for tightness of bolts including 
wrist pin nuts every three to six 
months. 


5. Maintain proper counterbalance 
at all times. 

6. The brake should be kept in ad- 
justment. 

7. V-belt tension should be adjusted 
as necessary. 

8. Keep gear reducer breather cap 
clean. 

9. Gaskets provide a seal against 
intrusion of foreign material. Replace 
when necessary. 

10. Wire line hangers should be 
checked frequently for signs of wear 
that could cause failure. 

11. The equipment should be kept 
clean. Accumulations of oil and dirt 
constitute a safety hazard. 

12. Not all pumping unit noises are 
an indication of series trouble. Any 
sudden increase of severe noise should 
be immediately investigated, and if 
necessary manufacturer’s representa- 
tive contacted. Some well condition 
changes will cause noises which are 
often misinterpreted as originating in 


the unit. —The End 
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SUCKER Rops are probably the most 
abused and least understood piece of 
equipment used in production today. 
To clarify this statement, one must 
consider the job a sucker rod has to 
do, and the extreme limitations placed 
upon it. Consider a string of rods op- 
erating at 20 strokes per minutes at a 
peak load of 20,000 pounds. This 
string of rods must lift, 20 times per 
minute, or over 10,000,000 times per 
year, the equivalent of five medium- 
size automobiles. If this cyclic tensile 
load were the only factor, this sucker 
rod problem would be greatly simpli- 
fied. For each upstroke, there is a 
downstroke of equal importance, for 
together they control the range of 
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It must be admitted that we ask 

a great deal of the sucker rod string 

and to do a creditable job it deserves every 
consideration in field handling from the 
time the rods reach destination until 


the pump is seated on bottom. 









FIGURE 1—Properly loaded truck bed prevents sagging conditions and ultimate failure. These rods 
are supported throughout their length with each layer supported by four wooden cross members. 


By WALTER H. RITTERBUSCH, JR., S. M. Jones Company, Tulsa 


loading which is, in the opinion of 
many, the controlling factor in sucker 
rod failures. 

A sucker rod is necessarily of small 
diameter, due to tubing limitations, 
and this small diameter in relation to 
its length contributes to flexibility. 
Now this flexibility, and lack of col- 
umnar strength in compression, sets 
up severe vibratory stresses, which also 
aid in forming the final load condi- 
tions imposed upon the sucker rod 
string. 

However, if applied loads were the 
only problem, approximately 95 per- 
cent of the sucker rod trouble coming 
to the attention of the manufacturer 
would never materialize. The major 


Getting the 
Most Out of 


ucker Rods 


problem in sucker rod application to- 
day is control of corrosion. Again, this 
problem is related to loading for the 
lower the load factor, the more cor- 
rosion the rods can stand before 
failure. 

We then resolve the general sucker 
rod problem to one of reducing to a 
minimum the corrosive effects of the 
produced well fluids, and to selection 
of pumping conditions to make the 
job easier for the rods. This general 
problem is of great magnitude and is 
being attacked every day by the op- 
erating personnel of every progressive 
producer. Corrosion inhibitors and 
dynamometer studies have done much 
to minimize this phase. 


Another problem, of smaller magni- 
tude, which we all are aware of but 
often lose sight of in our approach to 
the sucker rod problem, is the old 
story of care and handling. It is the 
author’s particular wish to emphasize 
care in that it is what so many fail 
to take. 

A sucker rod looks simple, just a 
bar upset on both ends, threaded, and 
joined by a coupling. How deceiving 
looks are! Consideration of the many 
man hours going into each quality 
sucker rod in the form of straighten- 
ing, perfect forgings, 100 percent con- 
trolled heat treatment, shot blasting 
and peening, precision threading, 
complete inspection, and careful fac- 
tory shipment, makes one realize that 
we are dealing with a precision and 
highly specialized product, the verita- 
ble life-line of a pumping installation. 

How much importance to attach 
to these factors may be emphasized 
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FIGURE 2—Application of skids for unloading rods from the freight car to rod rack. This eliminates one man from the loading operation. 


by an example. As far back as the 
early 1900’s, 1-inch diameter sucker 
rods were being manufactured to meet 
the so called pumping problem of the 
day at 1000 feet to 1200 feet. Because 
of tubing limitations and field hand- 
ling problems, industry still manufac- 
tures a l-inch diameter rod as a maxi- 
mum, and these are regularly installed 
in tapered strings to pump wells 10,- 
000 feet to 12,000 feet deep; ten times 
the depth with no increase in di- 
ameter! This is primarily the result of 
continuous research for better steels 
and fabricating practices. 

Sucker rods customarily arrive from 
the manufacturer in either rail car or 
by truck. They may be packaged or 
loaded singly. At this point, field in- 
spection and good field handling come 
into the picture. Any damage to the 
shipment such as damaged bulkhead- 
ing or shifted rods should be reported 
to the carrier agent, and the load not 
touched before his inspection. 

After the agent’s inspection and un- 
loading of the material, a notation 
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stating number, type and size of rods 
damaged should be written in pen and 
ink across the face of the bill of 
lading and signed by the local agent. 

Upon acceptance of the shipment, 
packaged rods are unloaded by hoist 
equipment consisting of appropriate 
hooks and a spreader section 12 feet 
long to prevent excessive sagging. 
When rods are unloaded singly there 
should be two men on the ground and 
one on the truck or car. Rods can 
then be rolled down skids to the rod 
rack or if skids are not used, the two 
men on the ground can lower the rods 
to the rack. In no case should the rods 
be dropped, walked on or run over by 
a Car. 


Rod racking practices vary greatly 
but a minimum of four equidistant 
supports are necessary with the end 
supports near the upsets. In the case 
of packaged rods, five supports are 
necessary, for package spacers are lo- 
cated at 5-6-6-6-feet beginning with 
the first spacer from the coupling end. 


Packaged rods can be placed on four 
support racks by running two longi- 
tudinal stringers of either wood or 
metal the length of the rack for each 
package width. 

Rod storage racks may be either 
wood, steel or concrete, but the latter 
two should have soft coverings to pro- 
tect the rods. 

If rods are unloaded singly, wood 
strips should be placed between each 
layer of rods to prevent upset ends 
and couplings from touching. These 
spacers should be placed directly 
above the main supporting sills to 
prevent sagging. 

Ordinarily, after rods reach this 
point in good condition, they are 
maintenance free, However, there are 
some cautions which should be ob- 
served, The weeds should be kept cut 
from around the rod racks, as a dry 
grass fire may damage the paint job 
and dry up the thread lubricant on 
the joints. Any loose protectors should 
be tightened to prevent fine sand and 
dirt from accumulating in the joints, 
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eplaced. 

As rods are delivered to the well 
site, they are generally hauled in single 
strings by truck. Careful loading on a 
float type bed at least 24 feet in 
length, with each layer separated by 
wood spacers and both rods and spac- 
ers securely anchored to prevent shift- 
ing, will allow the rods to arrive in 
perfect shape. The binder chains 
should never touch the rods, but 
should be around the load at extended 
spacers. 


A word of caution here, never move 
a truck load of rods, even from one 
storage rack to another a few feet 
apart without first securing the re- 
maining load with binders! 

So often only a few replacement 
rods are needed for installation. A 
grave and common error is for these 
few rods to be carried to a well in a 
pickup either lashed along the side or 
in some instances, underneath. These 
rods are all candidates for reinforc- 
ing bars, but so often end up on top 
of the string where the load is the 
heaviest and where their nicked or 
kinked condition assures early failure. 

The well site should be prepared 
for receiving the rods prior to run- 
ning. These preparations should in- 
clude suitable portable racks, or at 
least timbers heavy enough to keep 
all rods off the ground. A tailing-in 
man is advisable to prevent dragging 
on ramp or ground. 

Most handling damage occurs to 
sucker rods at this point. Under no 
circumstances should sucker rods ever 
be thrown, shoved, pushed, or 
dropped from the truck. The same 
care that was employed at the original 
storage point should be exercised ; two 
men on the ground and one on the 
truck. 

You will notice that at no time 
have the protectors been loosened or 
removed. Now, as the rods lie in the 
racks at the wellhead, just prior to 
running, the tail-in man should loosen 
each protector just enough so that it 
may be removed by hand. These pro- 
tectors are never hammered loose. 
The rods are then hoisted in the der- 
rick or to the mast, pin first, and as 
the rods hang vertically the protectors 
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nd all missing protectors should be 


are removed just prior to making the 
connection. This lessens the chance of 
dirt getting into the joint. 

Although the manufacturer takes 
every precaution in lubricating 
threads, it is possible through long 
storage for the lubricant to dry. In 
this instance, a good zinc-base lubri- 
cant should be applied. 































If proper precautions have been 
taken up to this point, many rod 
failures will be eliminated. 

The most important step in all rod 
handling now presents itself; proper 
joint make-up. Many major producers 
have come to the conclusion that all 
sucker rod joint failures are mechani- 
cal, and that all pin failures are due 


FIGURE 3—Rod hanging in rod rack and application of transfer elevator in getting the rods from 
the rack to the elevators. 


Stabbing of joints is most import- 
ant. The unit man should never set 
the next rod down hard on the pin of 
the rod in the elevator. This may 
damage the starting thread. Any bind- 
ing should be checked for possible 
galling and should a rod joint not 
make up to shoulder, the rod or 
coupling should be discarded. 

A derrick man is a big help in stab- 
bing if the well is so equipped, par- 
ticularly in a high wind. API thread 
chasers and a small three-cornered file 
will often repair slightly darnaged 
threads. 

The same procedure applies to used 
rods, particularly with regard to joint 
cleaning and lubrication. All kinked, 
nicked, or pitted rods should be dis- 
carded at this point, for each one is 
a potential failure. 

Faulty bell nipples or elevators can 
kink rods just below the upset. Check 
these periodically. 


to insufficient make-up torque. Many 
papers have been written on this sub- 
ject, but in summary, the problem is 
to apply more preload in a joint than 
the applied load. This will prevent 
separation of pin shoulder and cou- 
pling shoulder faces and will eliminate 
pin failures. Definite recommenda- 
tions for proper make-up torque will 
be forthcoming shortly, and in most 
cases it is advisable to use power 
sucker rod wrenches to assure a uni- 
form joint make-up. 

Chalk-marking of a spun-in joint is 
an old recommendation of this com- 
pany. Three or four snaps with a rod 
wrench of proper weight and balance 
will usually move the chalk marks ap- 
proximately % inch apart and will 
provide adequate joint make-up. High 
strength rods require more wrenching 
to overcome generally higher applied 
loads. 


After running in a new string of 
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FIGURE 4—Dirty sucker rod joints should be cleaned by using a prescribed mixture of kerosine 
and lube oil applied by wire brush. With lubrication this practice assures a proper joint make-up. 





About the Author 
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rods, so often the right pony rods are 
not ordered or availab!e so the unit 
operator supplies the necessary from 
the second hand ponies on the unit. 
This is a mistake, in that the ponies, 
theoretically at least, carry the 
heaviest load of any rod in the well, 
and failure of a pony may seriously 
damage the lower portion of the 
string, particularly if it is a long string 
and tapered to a small diameter rod. 

Although it is often possible to 
create considerable interest in care 
and handling and joint make-up on 
a new string of rods, it seems almost 
impossible to get the same interest on 
subsequent pulling jobs for pump re- 
pair or equipment failure. 
























When pulling rods, they should be 
hung in the derrick when available, 
or should a mast be used, they should 
be laid down singly. In either case, 
every joint should be ‘snapped tight 
going back in, including the ones that 
were not broken. 

Couplings should never be ham- 
mered. This damages the hardened 
outer case, and may contribute to 
coupling failures. Suitable coupling 
snap wrenches may be obtained for 
breaking out the stubborn cases. 

If the rods are going into storage 
the threads should be lubricated and 
clean thread protectors should be in- 
stalled immediately. All kinked, pit- 
ted, or otherwise damaged rods should 
be sorted out. 

























When pulling a stuck pump, the 
yield strength of the rods in use must 
not be exceeded or permanent dam- 
age may take place. A weight indi- 
cator is recommended, but curves are 
available indicating the maximum al- 
lowable stretch on a sucker rod string 
of any given length and type. 












A common error, often seen in the 
field, is the practice of laying eleva- 
tors, snap wrenches, and other tools 
on rods racked by the _ wellhead, 
awaiting running, There are potential 
nicks in every metal to metal contact, 
and ensuing failure when run in the 
hole. 

To summarize, care and handling 
is a simple problem of considerable 
scope, the solution of which lies in 
constant supervision and adherance to 
well-established, field proven prac- 
tices. 





















Treating the sucker rod properly 
means lower production costs, the 
ultimate goal of every producer. 


—The End 
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EQUIPMENT 
MAINTENANCE 


V-Belt 
Maintenance 
Is Easy... 

but Important 


Stop—Look and Listen—These three words are 


the very essence of preventive maintenance. If men 
operating production equipment will follow their 


suggestion they can save thousands of dollars each 


ONE oF THE chief advantages of 
V-belt drives is that they can be in- 
spected easily and quickly. You don’t 
need your tool box with you in order 
to do the job. You don’t even have to 
get your hands dirty. All you have to 
do is look and listen. 

What to look and listen for and 
what to do about it is listed for your 
convenience in the table below. Take 


ment. 


year and actually increase the output of 
their equipment. 


advantage of the warning signals to 
change V-belts at your convenience. 
Don’t wait for a breakdown that will 
cost you downtime as well as replace- 


Better make a check of those V- 


belts now and use these seven check- 


case. 


points to help analyze the trouble and 
suggest a possible solution for your 


7 Warning Signs of Short V-Belt Life (Causes and Suggested Corrections) 


V-BELTS 
TURNED OVER 
IN 


PULLEY GROOVE 


SLIPPAGE 


SQUEAL 


CHECKED 
OR CRACKED 
V-BELTS 


fe) 


V-FLAT 
DRIVE 
OPERATING 
IMPROPERLY 


7 


REPEATED 
V-BELT 
FRACTURE 





Rubbing 
Belt Guard 


Check guard 
clearance 


Worn 
Pulley Grooves 


Check groove 
sidewalls 


Pulley 
Diameter 
Too Small 

Zz 
Redesign drive 
or use Cog-Belt 


Overloaded 
Drive 


Redesign drive 
or use Cog-Belt 


Mismatched 
Belts 


Replace with 
matched set 


V-Belt 
Slipping 


Increase tension 
or use Cog-Belt 


Pulley 
Misalignment 


a 
Correct alignment 





Improper V-Belt 

Installation, Belts 

Pried over Pulleys 
o 

Determine how belt 

was installed 

(Replace belts, do not 

pry belts over pulleys) 


Belts improperly 

Stored or in 

Storage Too Long 
e 


Use new set 
of V-Belts 


Replacing 

one Belt in 

Multiple Drive 
a 


Replace Complete 
set of V-Belts 


improperly 
Designed 
Drive 

o 
Consult local 
distributor 


Damaged 
Pulleys 


Replace pulleys 


Oil or Heat 
Condition 


. 
Use Cog-Belt 





Broken Cords 

in V-Belt, Belts 

Pried over Pulleys 
e 


Determine how belt 
was installed 
(Replace belts, do not 
Pry belts over pulleys) 


Overloaded 
Drive 
aa 


Redesign drive 
or use Cog-Belt 


Defective Cord 
Construction 


in V-Belt 


e 
Check for narrow 
spot in belt 
Replace belts 


Impulse 
Loads 

s 
Use pivoted motor 
base or Spring 
loaded Idlers 





Insufficient 
Tension 

* 
Increase tension 


Overloaded 
Drive 
ee 


Redesign drive 
or use Cog-Belt 


Pulleys Worn, 
Belts Bottoming 
in Groove 


Shiny Puliey 
Groove Bottom 


. 
Replace or 
rework pulleys 


Oily Drive 
(Leaking Bearings) 
: 


Correct unnecessary 
oil or grease 
condition 


Pulley Grooves 
Too Wide 
Belts Bottoming 
in Grooves 

. 
Use larger belt 
section or re- 
place pulley 


Oily Drive 
Conditions 

e 
(Where oil condition 
cannot be 
eliminated) 
Use Cog-Belt 





Overloaded 
Drive 

7” 
Redesign drive 
or use Cog-Belt 


Insufficient 
Arc of Contact 
e 
Increase center 
distance or use 

Cog-Belt 


Insufficient 
Tension 
o 


Increase 
tension 





Belt 
Slippage 

° 
Increase belt 
tension or use 
Cog-Belt 


Excessive 
Heat 

e 
Provide adequate 
Ventilation or 
use Cog-Belt 





Insufficient 
Tension Causing 
Belt Slippage 


Increase tension 


Pulley With 
Excessive 
Crown 

- 
Remove 
pulley crown 


Too Long 

Center Distance 

(Belts Run Off) 
. 


Use shorter 

center distance, or 
replace flat pulley 
with V-Pulley 


Slippage on 
Flat Pulleys 

e 
Shorten center 
distance or replace 
flat pulley 
with V-Pulley 


slippage on 
V-Pulleys 


e 
Increase center 


distance or use 
Cog-Belt 


Excessive 

Shock Load 

(Belts Run Off) 
. 


Consult Local 
Distributor 





Shock Loads 


. 
Increase 
V-Belt tension. 
Heavier Drive 
may be required 





Heavy 
Starting Loads 
oo 

Increase 

V-Belt tension. 
Heavier Drive 
may be required 





Improper V-Belt 

Installation, Belts 

Pried over Pulleys 
« 


Determine how belt 
was installed 
(Replace belts, do not 
pry belts over pulleys) 
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KEEP YOUR PUMP OPERATING 
TO CAPACITY: Suction trouble 
and need for new packing are the 
chief causes of pump failure with 
maintenance on pump valves being 
most probably in third position. 
Keep air out of the suction line 
and pipe diameter at least as large 
as the pump suction opening. Vi- 
bration can be eliminated 
due to valve operation and 
pulsation with good pipe 
supports and hangers. 





SUCTION OR DISCHARGE VALVES OPEN 









MISALIGNMENT 





KEEPING YouR pumps in top operating condition, using 


EQUIPMENT MAINTENANCE correct installation and maintenance, will ultimately en- 
able better performance on the job and better pump serv- 
ice. Start your installation with the correct foundation and 

Wha t to Look be assured of good suction conditions. Keep foreign solids 
for When Packing is probably the second chief cause of pump 

e trouble. Worn piston rings can be a source of trouble on 

insufficient pressure build-up. Remember, fibrous piston 

Trouble-Shootin rings must be free to float in the packing space with a 

clearance on the inner diameter letting liquid pressure be- 


from piping to eliminate rapid wearing of valves, liner 
and plungers. Remember, flexible couplings will not com- 
pensate for misalignment, so alignment and leveling 
should not be neglected. Keep an ear cocked for unusual 
hammering or thumping possibly caused by poor suction 
hind the packing push it against the liner only as tight as 
. needed for the pressure. Unless performed to the correct 
Pump Failur fb size, the correct packing length of rings should be studied. 
ACKNOWLEDGMENT 
This material reprinted with permission of Worthington Corporation, 
Harrison, N. J. 





conditions, a stuck valve, excessive crosshead clearance or 
a bad bearing. 
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AIR LEAK IN SUCTION OR STUFFING BOXES PUMP VALVES WORN OR HUNG UP 


— 











P Views of a double ported valve from a power 
- pump. Make a periodic check and replace 
n valves that show signs of wear. If your pump 
a is shut down for any length of time, drain 
_ the liquid end to prevent corrosion and possible 
a freezing and use a rust preventative on the 

exposed machine surface. In reassembling, re- 
t member to use new gaskets. 






POINTS OUT 
NEW GASKET 


—The End 
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EQUIPMENT MAINTENANCE 


Lubrication 
Hints and 
Hazards 


By EDWARD D. SHANNON 
Humble Oil & Refining Company 
Houston 


DvRING THE PAST few years the gas 
engine, as a means of motive power, 
has had a phenomenal growth. As the 
application of gas engines rapidly in- 
creased, the engineering developments 
kept pace with the performance re- 
quirements being demanded by the 
many industries putting these engines 
into service. With such a wide range 
of usefulness new problems in lubrica- 
tion became apparent. 

For many years the Humble Oil & 
Refining Company has continually 
conducted test programs to determine 
the best type and quality of oil re- 
quired for gas engines. In order to 
take care of the newer, increased 
horsepower gas engines these test pro- 
grams were expanded to determine 
the utility of existing oils and to de- 
velop new oils where necessary. At 
the present time 14 different oils have 
been investigated in gas engine tests 
accumulating a total of approximately 
one million operating hours, 
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Over a million 

operating hours of gas 
engine tests and a 

great deal of general 
experience by Humble 
Oil & Refining Company 
engineers resulted in 
these conclusions 
concerning lubrication. 





FIGURE 1—Mechanical lubricator with the mechanical bobbers installed in the sight 
glass assemblies. Vacuum-type lubricators can be helpful in solving sight glass fouling. 


Results of Test Program. Severa 
general conclusions have been madé 
from past experience and the test pro 
gram involving both two-cycle and 
four-cycle gas engines. 


1. The low wear rates experienced 
with all of the oils tested indicates 
several years operation is possible with, 
out overhaul. Engine cleanliness, as if 
concerns port plugging, ring sticking 
retarded heat transfer etc. is a mora 
serious problem than wear. 


2. In two-cycle engines port plug; 
ging and ring sticking are the princi- 
pal problems, and these conditions are 
aggravated by excessive lubrication 
and appear to be affected by engine 
and ring design. Crankcase oil require- 
ments are not critical, but for power 
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verafylinder lubrication, naphthenic base 


mad 


@ils are superior to paraffinic base oils. 


ing better heat transfer in this area. 
In two-cycle gas engines the deter- 


this respect, the many benefits of one 
oil for both types of gas engines may 


: oe gent naphthenic oil has been proven _ be realized. 
2: i fouarle gs cognes sade. safactory in all pect. Tn 0m¢ Selegtion of Wilter Media. When 
es : Pee: ee Sy See en ee eee detergent oils are used, the type of 
ncegi2d ring zone cleanliness have been helpful in reducing ring sticking. Al- 1... that is employed is important. 
categie primary problems. The applica- though the detergent naphthenic oil There are two types of filter media 
withfion of detergent oils has proven highly is of help in this respect, it cannot jpn common use today. One is acti- 


as ipeneficial in the solution of these prob- 


king 


morg 


lugs 


inci- 


5 are 


ems. 
The test program involving the de- 
tergent naphthenic oil has shown su- 
perior crankcase cleanliness in com- 
yarison with straight paraffinic oils. 
At the same time, better oil ring con- 


ttionfdition and upper ring zone area clean- 
gineliness have been obtained, The piston 


lire- 
wer 


underhead area has been found to be 
relatively free of deposits, thus insur- 


be expected to completely eliminate 
the problem. The detergent naph- 
thenic oil has proven equal to the 
straight naphthenic oil with respect 
to minimizing port plugging. 

The data collected to the present 
time indicate that a properly selected 
naphthenic base oil combined with 
the proper level of compatible and 
effective detergent additives is best 
suited for gas engine lubrication. In 


service, 


vated fuller’s earth, and the other is 
cotton waste or cellulose fiber. Since 
activated fuller’s earth will remove 
both soluble and insoluble matter from 
the oil, it should not be used on en- 
gines operating on detergent type oils. 
The activated fuller’s earth will re- 
move the detergent additive to a point 
where the detergent level can be re- 
duced to 20 percent of its original 
value. Consequently, where detergent 


LUBRICATION HINTS 


e A premium detergent naphthenic oil has been found 
desirable for two-cycle and four-cycle gas engine 


® Cotton waste or cellulose fiber filter elements are 


best suited for use with detergent oils. 


@ Sight-feed mechanical bobbers or the new vacuum 
type lubricators should be used with detergent oils. 


® Drain periods of gear box oils should be watched 
closely with a six-month maximum interval desirable 
under normal operating conditions. 


@ Lead soap extreme pressure gear oils are best suited 
for industrial application. 


@ Avoid overlubrication of electric motors and con- 
sider a high grade industrial multi-purpose grease 
for best over-all results. 


@ Avoid compounded steam cylinder oils when the ex- 
haust steam is to be reused. 


® Observe air compressor crankcase drain intervals 
closely and always use a premium grade lubricant 
for cylinder lubrication. 


@ The crankcase oil for the auxiliary engines can usu- 
ally be the same as the gas engine oil. 


@ In pump lubrication use a premium industrial multi- 
purpose grease or a premium grade rust oxidation 
inhibited oil. 





FIGURE 2—Don’t prolong gear unit drain intervals. Example of what 
can happen when oil is not kept free from sludge and contaminants. 
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oils are used, the filter media should 
be either cotton waste or cellulose 
fiber. 


Mechanical Lubricator. It is always 
desirable to use the same oil for power 
cylinder and compressor cylinder lu- 
brication as that employed in the 
crankcase. The method of lubrication 
for the cylinders is the force feed 
lubricator. The reaction of detergents 
and other additives in heavy-duty lu- 
bricating oils with sight feed lubri- 
cator fluid is recognized as unavoid- 
able. The installation of mechanical 
bobbers has proven an economical 
solution to this problem. Figure 1 
shows a mechanical lubricator with 
the mechanical bobbers installed in 
the sight glass assemblies, 

Recent developments have intro- 
duced the vacuum-type sight feed lu- 
bricator which completely eliminates 
any necessity for a fluid. Our experi- 
ence with this new lubricator is lim- 
ited, but reports indicate it may be 
helpful in the solution of the prob- 
lem of sight glass fouling. 


Viscosity Increase. An operating 
problem that has been encountered 
with four-cycle gas engines is viscosity 
increase of the crankcase oil. This 
problem appears to be affected by the 
installation of conformable-type oil 
rings. These new rings do such a fine 
job of controlling oil consumption 
that there is very little crankcase 
make-up required. With this low re- 
quirement of make-up oil, oxidation 
is a more serious problem and results 
in oil viscosity increase sometimes 
amounting to 50 percent of the origi- 
nal value. 

One suggested solution to this prob- 
lem is to pull oil from the crankcase 
for compressor cylinder lubrication. In 
this manner, more make-up oil will 
be used in the crankcase, and the orig- 
inal viscosity level of the oil will be 
better maintained. 


Port Plugging. In two-cycle opera- 
tion, perhaps the most important prob- 
lem is port plugging. Our tests have 
conclusively proven that naphthenic 
oils are superior to paraffinic oils in 
this instance. However, power cylinder 
feed rate is also important. This is not 
a case where if a little is good, more 
should be better. Good cylinder lu- 
brication can be accomplished with 
only the necessary amount of oil re- 
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quired for optimum performance. It 
is our opinion, based on our evalua- 
tion program, that feed rates in the 
order of 6000 hp hours per gallon are 
desirable. Experience in each individ- 
ual case, pertaining to the engine and 
the service, best dictates how far you 
should vary from this figure. This fig- 
ure is offered as.a guide for consid- 
eration. 


Crankcase Oil Replacement. The 
consideration of the frequency of 
crankcase oil replacement is one of 
many and varied opinions. In two- 
cycle gas engines, drain periods of sev- 
eral years are not uncommon. The 
severity of service is slight and semi- 
annual used oil test analyses can nor- 
mally be relied upon to guide in the 
decision as to when the oil has reached 
the end of its useful life. 

In four-cycle gas engines, the serv- 
ice is much more severe. Crankcase oil 
deteriorates and is contaminated at a 
faster rate, and crankcase changes are 
necessary at more frequent intervals. 

To say that the efforts of the filter 
manufacturers have been successful 
in prolonging the crankcase drain in- 
tervals in these engines would be a 
gross understatement. They have done 
much to maintain acceptable oil con- 
dition over increasing hours of service. 

But it would also be fair and logical 
to say that there is no substitute for 
fresh oil if new oil benefits are to be 
fully realized. The many advantages 
of good oil in prolonging overhaul 
periods and retaining maximum en- 
gine efficiency have long been recog- 
nized. This is particularly true in ob- 
taining the maximum benefits of 
detergent oils and certainly applies to 
straight mineral oils as well. 

The gas engine test program has 
been operating the larger four-cycle 
gas engines on an 8000 hour drain in- 
terval and 750 hour filter changes. 
Because it is felt that the best possible 
oil condition would result in better 
operation, the economics that would 
be involved in shorter drain periods 
and less frequent filter changes has 
been investigated. As a base case, the 
test program practice has been desig- 
nated as Case A. Based on the cur- 
rent price structure for the detergent 
naphthenic oil being used in the en- 
gines, and a six element waste pack, 
partial-flow filter, the following data 
were developed on the basis of a four- 
cycle gas engine operating 24 hours 








a day for one year. The cost figures 
thus developed are effective for one 
year operation under the oil drain 
and filter change practices indicated. 
Of course, the annual cost would be 
perpetuating and merely serves as an 
economic comparison of the three pro- 
posals. 


Case A. 8000 hour crankcase drain 


750 hour filter change 
Oil Consumed: 
Crankcase ... 250 gallons 
Filter changes 400 gallons 
TOM 6ccc 650 gallons 
OT (CONN, os wisloasin ace t's eeeares $375.00 
a errs So eer rere 227.50 
Tote! Annual Cidst. «oc. <0 cies $602.50 


Recent tests were conducted on en- 
gines engaged in severe service. In an 
effort to prolong the service life of 
the engine it was decided to go to the 
extreme on crankcase drain intervals. 
The crank case was changed every 2000 
hours at which time the filter was 
changed. After a year’s operation, in- 
spection of the engine showed it to 
be in the best condition ever wit- 
nessed. Although it may seem extreme, 
it seemed worthy of consideration in 
this study. 


Case B. 2000 hour crankcase drain 
2000 hour filter change 

Oil Consumed: 

Crankcase .. 1000 gallons 

Filter changes 160 gallons 

SOGM 42.6 1160 gallons 

Pies GOOIN: 60. odds ccceabas $150.00 
OR GI: cok ccc asieseetss 406.00 


...-$556.00 Case B 
$602.50 Case A 
As a compromise, it is felt that Case 
C might be a more practical plan. 
Even though there is little doubt that 
Case B would give better engine 
cleanliness and consequently superior 
engine performance than Case A, 
downtime for crankcase changes 
might be uneconomical, particularly 
where a plant was operating close to 
capacity. Consequently, the following 
plan was devised as one offering max- 
imum benefits from considerations of 
both engine condition and downtime 
due to crankcase changes. 


Total Annual Cost 


Case C: 
4500 hour crankcase drain 
1500 hour filter change 
Oil Consumed: 
Crankcase ....500 gallons 
Filter changes. .240 gallons 
FOtAK cow ss 740 gallons 
Wet COMERS 6650 6S aR $225.00 
Ce MORES Oh oa caewsine een 259.00 


Total Annual Cost..... $484.00 Case C 
$556.00 Case B 
$602.50 Case A 


These three plans are ones now be- 
ing studied. They are by no means 
the end result or the final analysis. 
But it is strongly felt that more fre- 


WORLD OIL « July, 1957 








jo 


( 
WELL, SEF 
TREATER 


SAMPLE ( 


From 
WELL, SI 
TREATER 


TREATE 


z 





From 
WELL, SEPARATOR, 
TREATER or TANK 


To STORAGE 
or PIPELINE 


PILOT GAS 
PILOT GAS 


From 
WELL, SEPARATOR, 
TREATER or TANK 


To STORAGE 
or PIPELINE 


From 
WELL, SEPARATOR, 
TREATER or TANK... 


To STORAGE 
or PIPELINE 


PILOT GAS 


roe ttl 
WELL, SEPARATOR, 
TREATER or TANK’. 


To STORAGE 
or PIPELINE 


PILOT GAS 


PILOT GAS _ I 


From E 
WELL, SEPARATOR, § 
TREATER or TANK... B 


To STORAGE 
or PIPELINE 





the new 


“POSITIVE VOLUME METER’ 
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The PVM* meter is liquid packed, sampled, and then counted 


as the liquid is discharged. Its accuracy is indisputable as to volume 
oh Me Leto Munl-reliele-re Mel Misl-M oles S1Ulc-ea laa] \-igelitle-maelaleliilelamolme) ol-1geliolae 


A very unique feature is the automatic sampling of each cycle 


al (ol ain col <-1 Melt) me Mele) e-Molale Moh /-10N i Miao MET-J ole] deh (-Maeliliollil-lamehirelaal-te 
so that exact content of BS&W can be determined later. 


The PVM may be calibrated for an exact volume with compen- 


sation made for a given oil composition, temperature, and pressure. 


The PVM Meter with Sampler is the most important development 


in oil field liquid metering yet offered. 


The Core Barrel Sampler* used in conjunction with the PVM 


completes the requirements for metering oil field liquids. The Sampler 
cuts a core vertically through the liquid and deposits same in a con- 
tainer. Thus an exact and representative core is taken from a fixed 


volume. 


The composite sample when analyzed will give the true 


percentage of oil, water and/or emulsion that has been metered. 


*PVM and Core Barrel Sampler are the trademarks of National Tank Company 


FILLING — Valve A is closed to retain liquid in metering cham- 
ber. Valve B is open to admit liquid and Valve C is open. The 
Sample Barrel is up out of the stream. 

POSITIVE VOLUME ISOLATION — Valve A is still closed; 
meter fills past Valve C which closes. Valve B closes, assuring 
meter to be full of liquid. Note the volume trapped by Valves A, 
+ Mel ate Mt OMICME oes TLINZ-MRel ale Mulol Meh ac-Toii-lo ilo) Ami lelel MaelaL CoM (7-1 CF 
CORE BARREL SAMPLING OF LIQUID — Valves A, B and 
C are closed. Sample tube is driven vertically through the liquid,. 
assuring a representative, proportional sample of the entire con- 
tent as it exists in the vessel. Sample is discharged to a container 
for future analysis. Sampler is retracted. 

DISCHARGING AND RECORDING — Valve A now opens 
permitting vessel to empty the positive volume. The cycle counter 
is actuated. Valves B and C are still closed. ° 

VALVES REPOSITION — Valve A closes; Valve C is opened, 
dropping fluid into meter for measurement with next volume and - 
Valve B opens for new cycle. 
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EQUIPMENT MAINTENANCE 


Lubrication 
Hints and 
Hazards 


By EDWARD D. SHANNON 
Humble Oil & Refining Company 
Houston 


DuRING THE PAST few years the gas 
engine, as a means of motive power, 
has had a phenomenal growth. As the 
application of gas engines rapidly in- 
creased, the engineering developments 
kept pace with the performance re- 
quirements being demanded by the 
many industries putting these engines 
into service. With such a wide range 
of usefulness new problems in lubrica- 
tion became apparent. 

For many years the Humble Oil & 
Refining Company has continually 
conducted test programs to determine 
the best type and quality of oil re- 
quired for gas engines. In order to 
take care of the newer. increased 
horsepower gas engines these test pro- 
grams were expanded to determine 
the utility of existing oils and to de- 
velop new oils where necessary. At 
the present time 14 different oils have 
been investigated in gas engine tests 
accumulating a total of approximately 


one 1 ion operating hours. 
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Results of Test Program. Several 
reneral conclusions have been made 


irom past experience and the test pro- 


ram involving both tWwo-cvcl and 


four-cycle gas engines 
Over a million 5. ‘Tho low wine sien canal 
operating hours of gas with " of the oils tested indices 
engine tests and a several years operation is possible with- 
great deal of general 
experience by Humble 
Oil & Refining Company 
engineers resulted in 
these conclusions 
concerning lubrication. 


out overhaul. Engine cleanliness, as it 
concerns port plugging, ring sticking, 
retarded heat transfer etc. Is a more 


serious problem than wea 


2. In two-cycle engines port plug- 
ging and ring sticking are the princi- 
pal problems, and these conditions are 
aggravated by excesstve lubrication 
and appear to be affected by engine 
and ring design. Crankcase oil require- 
ments are not critical, but for power 





FIGURE 1—Mechanical lubricator with the mechanical bobbers installed in the sight 
glass assemblies. Vacuum-type lubricators can be helpful in solving sight glass fouling. 
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[he test program involving the de- 
ent naphthenic oil has shown su- 
rior crankcase cleanliness in com- 
arison with straight paraffinic oils 


At the 


dition and upper ring zone area clean- 


same time, better oil ring con- 


n bette! heat transicr in this area 


In two-cycle gas engines the deter- 
ent naphthenic oil has been proven 
satistactory in all respects In some 
two-cycle gas engines this oil has been 
helpful in reducing ring sticking. Al- 
though the detergent naphthenic oil 
is of help in this respect, it cannot 
ay expected to completely eliminate 


‘J he 


oil has proven equal to the 


the problem detergent naph- 
thenic 
straight naphthenic oil with respect 
to minimizing port plugging. 

The data collected to the present 
time indicate that a properly selected 
naphthenic base oil combined with 


the proper level of compatible and 


this respect, the many benefits of one 
oil for both types of gas engines may 


be realized 


Selection of Filter Media. When 
detergent oils are used, the type of 
filter that is employed is important 
There are two types of filter media 
in common use today. One 
vated fuller’s earth, and the other is 
cellulose fiber. Since 
earth will remove 


Is acti- 


cotton waste or 
activated fuller’s 
both soluble and insoluble matter from 
the oil, it should not be used on en- 
gines operating on detergent type oils. 
The activated fuller’s earth will re- 
move the detergent additive to a point 
where the detergent level can be re- 





HNness have been obtained, ‘The piston 


underhead area has been found to be effective detergent additives is best duced to 20 percent of its original 


relative! suited for gas engine lubrication. In value. Consequently, where detergent 


v free of deposits, thus insur- 


LUBRICATION HINTS 


e A premium detergent naphthenic oil has been found 
desirable for two-cycle and four-cycle gas engine 
service, 


® Cotton waste or cellulose fiber filter elements are 
best suited for use with detergent oils. 


@ Sight-feed mechanical bobbers or the new vacuum 
type lubricators should be used with detergent oils. 


® Drain periods of gear box oils should be watched 
closely with a six-month maximum interval desirable 
under normal operating conditions. 


© Lead soap extreme pressure gear oils are best suited 
for industrial application. 


@ Avoid overlubrication of electric motors and con- 
sider a high grade industrial multi-purpose grease 
for best over-all results. 


@ Avoid compounded steam cylinder oils when the ex- 
haust steam is to be reused. 


® Observe air compressor crankcase drain intervals 
closely and always use a premium grade lubricant 
for cylinder lubrication. 


@ The crankease oil for the auxiliary engines can usu- 
ally be the same as the gas engine oil. 


@ In pump lubrication use a premium industrial multi- 
purpose grease or a premium grade rust oxidation 
inhibited oil. 





FIGURE 2—Don’t prolong gear unit drain intervals, Example of what 
can happen when oil is not kept free from sludge and contaminants. 
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oils are used, the filter media should 


be either cotton waste or cellulose 


fiber. 


Mechanical Lubricator. It is always 
desirable to use the same oil for power 
cylinder and compressor cylinder lu- 
brication as that employed in the 
crankcase. The method of lubrication 
for the cylinders is the force feed 
lubricator. The reaction of detergents 
and other additives in heavy-duty lu- 
bricating oils with sight feed lubri- 
cator fluid is recognized as unavoid- 
The mechanical 
bobbers has economical 


able. installation of 
proven an 
solution to this problem. Figure 1 
mechanical lubricator with 
bobbers installed in 


shows a 
the mechanical 
the sight glass assemblies, 

Recent developments have _ intro- 
duced the vacuum-type sight feed lu- 
bricator which completely eliminates 
any necessity for a fluid. Our experi- 
ence with this new lubricator is lim- 
ited, but reports indicate it may be 
helpful in the solution of the prob- 
lem of sight glass fouling. 


Viscosity Increase. An operating 
problem that has been encountered 
with four-cycle gas engines is viscosity 
increase of the crankcase oil. This 
problem appears to be affected by the 
installation of conformable-type oil 
rings. ‘These new rings do such a fine 
job of controlling oil consumption 
that there is very little crankcase 
make-up required. With this low re- 
quirement of make-up oil, oxidation 
is a more serious problem and results 
in oil viscosity increase sometimes 
amounting to 50 percent of the origi- 
nal value. 

One suggested solution to this prob- 
lem is to pull oil from the crankcase 
for compressor cylinder lubrication. In 
this manner, more make-up oil will 
be used in the crankcase, and the orig- 
inal viscosity level of the oil will be 
better maintained. 


Port Plugging. In two-cycle opera- 
tion, perhaps the most important prob- 
lem is port plugging. Our tests have 
conclusively proven that naphthenic 
oils are superior to paraffinic oils in 
this instance. However, power cylinder 
feed rate is also important. This is not 
a case where if a little is good, more 
should be better. Good cylinder lu- 
brication can be accomplished with 
only the necessary amount of oil re- 
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quired for optimum performance. It 
is our opinion, based on our evalua- 
tion program, that feed rates in the 
order of 6000 hp hours per gallon are 
desirable. Experience in each individ- 
ual case, pertaining to the engine and 
the service, best dictates how far you 
should vary from this figure. This fig- 
ure is offered as a guide for consid- 
eration. 


Crankcase Oil Replacement. [he 
consideration of the frequency of 
crankcase oil replacement is one of 
many and varied opinions. In two- 
cycle gas engines, drain periods of sev- 
eral years are not uncommon. The 
severity of service is slight and semi- 
annual used oil test analyses can nor- 
mally be relied upon to guide in the 
decision as to when the oil has reached 
the end of its useful life, 

In four-cycle gas engines, the serv- 
ice is much more severe. Crankcase oil 
deteriorates and is contaminated at a 
faster rate, and crankcase changes are 
necessary at more frequent intervals. 

To say that the efforts of the filter 
manufacturers have been 
in prolonging the crankcase drain in- 
tervals in these engines would be a 
gross understatement. They have done 
much to maintain acceptable oil con- 
dition over increasing hours of service. 

But it would also be fair and logical 
to say that there is no substitute for 
fresh oil if new oil benefits are to be 
fully realized. The many advantages 
of good oil in prolonging overhaul 
periods and retaining maximum en- 
gine efficiency have long been recog- 
nized. This is particularly true in ob- 
taining the maximum benefits of 
detergent oils and certainly applies to 
straight mineral oils as well. 


successful 


The gas engine test program has 
been operating the larger four-cycle 
gas engines on an 8000 hour drain in- 
terval and 750 hour filter changes. 
Because it is felt that the best possible 
oil condition would result in better 
operation, the economics that would 
be involved in shorter drain periods 
and less frequent filter changes has 
been investigated. As a base case, the 
test program practice has been desig- 
nated as Case A. Based on the cur- 
rent price structure for the detergent 
naphthenic oil being used in the en- 
gines, and a six element waste pack, 
partial-flow filter, the following data 
were developed on the basis of a four- 
cycle gas engine operating 24 hours 


a day for one year. The cost figures 
thus developed are effective for one 
year operation under the oil drain 
and filter change practices indicated, 
Of course, the annual cost would be 
perpetuating and merely serves as an 
economic comparison of the three pro- 
posals. 


Case A. 8000 hour crankcase drain 


750 hour filter change 

Oil Consumed: 
Crankcase 

Filter changes 


250 gallons 
400 gallons 


cre 650 gallons 
Filter COSI. ccc ccdcascc cocscs nee 
Cee OE 6 scsa rawr ceca s aruda 227.50 
Total Annual Cost. ......000-. $602.50 


Recent tests were conducted on en- 
gines engaged in severe service. In an 
effort to prolong the service life of 
the engine it was decided to go to the 
extreme on crankcase drain intervals, 
The crank case was changed every 2000 
hours at which time the filter was 
changed. After a year’s operation, in- 
spection of the engine showed it to 
be in the best condition ever wit- 
nessed. Although it may seem extreme, 
it seemed worthy of consideration in 
this study. 

2000 hour crankcase drain 
2000 hour filter change 
Oil Consumed: 


Crankcase .. 1000 gallons 
Filter changes 160 gallons 


Case B. 


Total .....1160 gallons 
eee .. $150.00 
iach coat ies bs 406.00 


...-$556.00 Case B 

$602.50 Case A 

As a compromise, it is felt that Case 
C might be a more practical plan. 
Even though there is little doubt that 
Case B would give better engine 
cleanliness and consequently superior 
engine performance than Case A, 
downtime for crankcase changes 
might be uneconomical, particularly 
where a plant was operating close to 
capacity. Consequently, the following 
plan was devised as one offering max- 
imum benefits from considerations of 
both engine condition and downtime 
due to crankcase changes. 


Case C: 


Total Annual Cost 


4500 hour crankcase drain 
1500 hour filter change 
Oil Consumed: 


Crankcase .500 gallons 
Filter changes. .240 gallons 
of) a 740 gallons 
DE Fe he dino e ok $225.00 
oO eon eee 259.00 
Total Annual Cost..... $484.00 Case C 


$556.00 Case B 
$602.50 Case A 


These three plans are ones now be- 
ing studied. They are by no means 
the end result or the final analysis. 
But it is strongly felt that more fre- 
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“POSITIVE VOLUME METER’’ 


WITH CORE BARREL SAMPLER 


FOR POSITIVE MEASUREMENT OF LIQUID FROM 
WELL, SEPARATOR, TREATER OR TANK 
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The PVM* meter is liquid packed, sampled, and then counted 
as the liquid is discharged. Its accuracy is indisputable as to volume 
oh Me [Ufo Mun -LoriUle-Yo Mel Minl-M olg-SSiUlecta(-Tuale\-Igelitig-MaeliloliilolaMel me) o\-1aehilelap 

A very unique feature is the automatic sampling of each cycle 
illo <tc MeltL me Mae] ¢-MelsloMToh{-T ims MeME-] lel del (-Maelatiell-lamelivelaal-te 
so that exact content of BS&W can be determined later. 

The PVM may be calibrated for an exact volume with compen 
sation made for a given oil composition, temperature, and pressure 

The PVM Meter with Sampler is the most important development 
in oil field liquid metering yet offered. 

The Core Barrel Sampler* used in conjunction with the PVM 
completes the requirements for metering oil field liquids. The Sampler 
cuts a core vertically through the liquid and deposits same in a con- 
tainer. Thus an exact and representative core is taken from a fixed 
volume. The composite sample when analyzed will give the true 
percentage of oil, water and/or emulsion that has been metered. 


*PVM and Core Barrel Sampler are the trademarks of National Tank Company 


a  CRSATC) Ww Ware (otto Moa siellaM lie fe Mia Mut-si-ialileMaarelin 
ber. Valve B is open to admit liquid and Valve C is open. The 
Sample Barrel is up out of the stream. 

POSITIVE VOLUME ISOLATION — Valve A is still closed; 
meter fills past Valve © which closes. Valve B closes, assuring 
meter to be full of liquid. Note the volume trapped by Valves A, 
B and C is positive and not affected by float control levels. 
CORE BARREL SAMPLING OF LIQUID — Valves A, B and 
C are closed. Sample tube is driven vertically through the liquid 
rors AU] alate MMe MN a-) 0)a-11-1ahfohihZ-m olge) olelatlelalo] Mt telus] e)(-Mol MR ial--lalila-Mmael a. 
tent as it exists in the vessel. Sample is discharged to a container 
for future analysis. Sampler is retracted. 

DISCHARGING AND RECORDING — Valve A now opens 
permitting vessel to empty the positive volume. The cycle counter 
is actuated. Valves B and C are still closed. 


‘4 VALVES REPOSITION — Valve A closes; Valve € is opened 
dropping fluid into meter for measurement with next volume and 
Valve B opens for new cycle 
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FIGURE 3—Example of the results of overlubrication of an electric motor. 


quent crankcase oil changes will result 
in better over-all engine performance 
and they certainly are worth consid- 
eration. These three plans are offered 
for study and examination. Even 
though Case A has given good opera- 
tion, it can be seen that economically 
Case C 
that Case C will offer 


is of advantage, and it is felt 
operational 
advantages. 

Following the selection of the oil 
for gas engine application, other prob- 
lems in general gas plant lubrication 
may be encountered. 


Geor Box Lubrication. Figure 2 is 
an example of what can happen in 
a gear box. Such a condition is usually 
experienced with excessive gear unit 
drain intervals. Mistakenly, some 
people associate oil deterioration only 
with internal combustion engines. As 


Figure 2 this is not always 


seen by 
the case. 

To obtain suitable service life from 
a gear unit, oil that is clean and free 
from sludge and contaminants at all 
times, is a necessity, In order to make 


this possible, regular drain intervals 


should be established. These interva!s 
will vary with the degree of tempera- 
ture change and the general condition 
of the atmosphere, such as dust, mois- 
ture and other foreign contaminants. 

For a new unit the oil should be 
drained at the end of the first two 
weeks’ operation. The case should 
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then be flushed with a flushing oil, 
preferably of the same base stock as 
the service oil, and then refilled with 
the recommended lubricant. Follow- 
ing this procedure, the oil should be 
drained every 2500 hours or six 
months. If extreme temperature varia- 
tions are encountered, this interval 
should be reduced to three months to 
prevent excessive accumulation of 
moisture. If the atmosphere is un- 
usually dusty or if corrosive gases are 
present, the shorter drain interval 
should also be observed. 

Care should be taken to be certain 
that the correct level of lubricant is 
maintained in the gear case. Excessive 
levels can be responsible for overheat- 
ing and resultant shorter oil and unit 
life. 


Extreme Pressure Lubricants. In 
many instances, particularly on cool- 
ing tower and fin fan cooler installa- 
tions, the use of an extreme pressure 
oil is advisable. The units are some- 
times subjected to shock loading as a 
result of the intermittent gusts of wind 
that throw excess load on the unit. It 
is strongly felt that the use of extreme 
pressure oils for this application is 
worth the additional cost over a 
straight mineral oil. 

When selecting an extreme pressure 
oil for such an application, close at- 
tention should be given to the type of 
extreme pressure additive that is in- 


corporated in the oil. For many years 
the use of sulfur and chlorine have 
been the most popular of the extreme 
pressure additives. However, in order 
to be certain that no ill effects toward 
any brass or bronze components of a 
gear case are realized, the use of lead 
soap additives is advisable. In addi- 
tion to the presence of such a non. 
corrosive additive, good oxidation re- 
sistance and water separation are 
beneficial. Many of the gear manu- 
facturers are recognizing the advan- 
tages of such an oil and are specify- 
ing them in their lubrication instruc- 
tion sheets. 


Electric Motor Lubrication. ‘Today, 
most of the electric motors being man- 
ufactured are equipped with antifric- 
tion bearings that are grease lubri- 
cated, Many of these motors, and 
certainly most of the older models, are 
equipped with grease fittings that are 
to be serviced at regular intervals, 
Perhaps .one of the most common 
errors in lubricating electric motors 
is overlubrication. Figure 3 is an ex- 
ample of the results of overlubrication 
of an electric motor. The grease seals 
are ruptured and, as would be ex- 
pected, the excess grease had fouled 
the armature. This condition is often 
brought about because excessive grease 
will cause the bearing to overheat. As 
the most generally accepted cause for 
overheating is underlubrication, the 
operator may force more grease into 
the bearing, thus aggravating the 
condition. 

Under normal operating conditions, 
where the motor is rated in excess of 
10 hp. and is not subjected to extreme 
heat, it should be greased only once a 
year. Where the motor is carrying a 
high load and is subjected to tem- 
100° F., it should 


be greased every six months. 


peratures above 


For motors operating at 1800 revo- 
lutions per minute or higher and un- 
der normal operating conditions, the 
lubrication interval should be every 
six months. If the motor is subjected 
to severe conditions, such as high 
temperature and ‘service 24 hours 4 
day, it should be lubricated every 
three months. 

When lubricating an electric motor, 
be certain that the grease relief plug 
is free of old grease, making it pos- 
sible to purge the bearing. 


Multi-Purpose Grease. For many 
years a premium grade, soda base 
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¢ Your Nalco Field Service Man will be glad to work with 
4 you on any problems you have. His experience is 
d backed by the entire facilities and skills of the world’s 
h largest water treatment organization. 
a 
y NATIONAL ALUMINATE CORPORATION 
6286 West 66th Place . Chicago 38, Illinois 
CANADA: Alchem Limited, Burlington, Ontario 
r; NORTHWESTERN UNITED STATES, HAWAII and ALASKA 
og The Flox Company, Inc., Mi polis 3, Mi ft 
a ® ITALY: Nalco Italiana, S. p. A. 
SPAIN: Nalco Espanola, S. A. 
THE WEST GERMANY: Deutsche Nalco-Chemie GmbH 

y YSTEM ... Serving the Petroleum Industry through Practical Applied Science 
e 


] July 1957 » WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 147 








grease was considered the ideal prod- 


uct to use in lubricating an electric 
motor. Such a product has served 
admirably for this application. How- 
ever, it is becoming more important 
each year that the number of greases 
required for the proper lubrication of 
a plant be held to a minimum. Con- 
sequently, much research has been di- 
rected toward the development of a 
that would 
serve as well in anti-friction bearings, 


“multi-purpose” grease 
high temperatures and wet conditions 
as the three greases that have been 
required for such applications in the 
past. An industrial multi-purpose 
grease that has been proven in elec- 
tric motor lubrication, pump and 
plain bearing lubrication with equal 
success is now being recommended. 
This product is characterized by ex- 
cellent heat resistance, resist- 
and resistance. This 
means that only one grease is required 


wate! 
ance oxidation 
whenever a grease fitting is encount- 
ered. Application of the wrong grease 
and excessive stock problems can now 
be a thing of the past. In addition, 
the 
no 
the 


cost of a multi-purpose grease is 
greater than the average cost of 
several greases previously required 
for good plant lubrication. Thus the 
Savings in application and inventory 
can be directly applied toward reduc- 
tion of plant operating costs. 


Reciprocating Steam Equipment. 
The selection of the lubricant required 
for reciprocating steam equipment in 
gas plants is based primarily on one 
factor. Is the exhaust steam used for 
If it 


is not, a compounded steam cylinder 


boiler feed or process heating? 


oil is the correct product. Some mots- 
ture is always present in the cylinder 
unless you are using superheated 
steam. Current lubrication is main- 
tained, despite this moisture which 
washes the lubrication film from the 
cylinder walls, by compounding 
cylinder oils with a relatively small 
percentage of emulsifying additives. 
The compounded oil then emulsifies 
readily with water and remains on the 
cylinder walls. However, where the 
exhaust steam is condensed for boile: 
feed, or employed for process heating, 
the oil must separate readily from the 
water. In these particular applica- 
tions, a non-compounded highly re- 
fined straight mineral cylinder oil is 
most desirable. This same type of lub- 
ricant may also be used for cylinders 
operating on super-heated steam 
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where there is 
present. 

If the compounded oils are used in 
cases where the exhaust steam is con- 
densed and used as boiler feed or for 
process heating, there can be an ac- 
cumulation of deposits on the boiler 


little or no moisture 


tubes or in the process heating equip- 
ment that can eventually require a 
shut down for thorough cleaning. 
Oddly enough, there have been many 
instances in the industry where this 
misapplication of lubricants has been 
encountered. 


Miscellaneous Gas Plant Equip- 
ment. The lubrication of miscellan- 
eous equipment can be a very im- 
portant part of adequate gas plant 
lubrication. Such equipment as air 
compressors, auxiliary engines and ro- 
tary or reciprocating pumps would 
fall in this category. 


Air Compressor Lubrication. In the 


lubrication of air compressors, the 
parts lubricated are the cylinders, 
bearings and guides. Lubricant se- 


lection is dictated by the necessity of 
low carbon forming characteristics, 
high resistance to oxidation, ability to 
be fed in small amounts while still 
forming full lubrication and high 
flash and fire points. The low carbon 
forming characteristics are necessary 
to prevent the formation of trouble- 
some cylinder deposits. Deposits form- 
ing on the discharge valves can often 
result in poor valve action, causing 
excessive cylinder temperatures. There 
have been experiences where such de- 
posits, coupled with excessive lubrica- 
tion, may have contributed to fires in 
the cylinders and inter-coolers and in 
some cases, air supply line explosions. 
We feel that the proper rate of lubri- 
cation as well as use of the proper 
lubricant is part of the solution to 
this problem. 

The low carbon forming character- 
istics of the naphthenic oils render 
them particularly suitable for air com- 
pressor lubrication. The application 
of highly treated paraffinic rust and 
oxidation inhibited oils are also highly 
successful. The important thing to 
consider is the deposit-forming char- 
acteristics of the oil. 

Lubrication of the air compressor 
crankcase can usually be accomplished 
with the same oil that is selected for 
the cylinder lubrication. Of course, 
many of the compressors in use today 
are splash lubricated. Consequently, 
oils having the requirements listed for 














proper cylinder lubrication should be 
selected. 

The service life of air compressor 
crankcase oils is often limited by the 
service and conditions surrounding 
their operation. Care should be ex- 
ercised to see that the crankcase oj] 
is not permitted to remain in service 
for excessive periods of time. If such 
is permitted to occur, sludge forma- 
tion and serious viscosity increase 
may result. There is no doubt that 
such developments could lead to ser- 
ious problems calling for overhaul of 
the compressor. Periodic investiga- 
tions of the air compressor crankcase 
should be made every six months, and 
if it has been subjected to a high 
number of service hours, frequent 
drains may be advisable. 

Sometimes moisture condensation 
will occur in the air compressor 
cylinder, particularly in multi-stage 
systems. In such an event, a com- 
pounded oil having a viscosity qualify- 
ing it as an SAE-30 grade oil should 
be used. However, such a com- 
pounded oil should be used only in 
the cylinder. Its application as a 
crankcase oil may result in early sludge 
formation and accompanying prob- 
lems. 


Auxiliary Engines. The selection of 
the oil for auxiliary engines is usually 
based on the manufacturers’ recom- 
mendations. In many cases, these rec- 
ommendations are quite liberal, and 
the oil being used in the larger en- 
gines will satisfy their requirements. 
This is beneficial in maintaining low 
costs because the gas engine oil is 
usually secured in bulk quantities. The 
miscellaneous grease lubricated points 
of the auxiliary engines may be satis- 
factorily lubricated with the industrial 
multi-purpose grease used in electric 
motors. 


Pump Lubrication, ‘The lubrication 
of cooling water pumps, jacket water 
pumps and the like is accomplished by 
both grease and oil lubrication. If 
such pumps are grease lubricated, the 
industrial multi-purpose grease again 
can be applied with confidence. If 
they are oil lubricated, a high quality 
rust and oxidation inhibited oil, such 
as that recommended for air compres- 
sor lubrication, is desirable. 
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INSUFFICIENT FILM THICKNESS: Rusting here was due to insufficient film thickness at the edges. It is necessary to have a coating thick 
enough to retard passage of moisture and vapors, one heavy enough to withstand the ravages of weathering. 


How to Make Painting Pay 


Here’s a systematic course of action designed to retard or eliminate corrosion 


damage through the judicious application of paint coatings. 


By G. H. WESCOTT and P. T. WHITE 
E. I. du Pont de Nemours & Company, Philadelphia 


DuRING THE past ten years there 
has been a remarkable display of in- 
terest and desire on the part of petro- 
leum industry management to improve 
protective maintenance practices. This 
has been brought about by a combina- 
tion of circumstances. High construc- 
tion and replacement costs demand 
optimum protection of investment. 
New film formers showing consider- 
able promise in combatting corrosion 
in certain difficult areas for which 
there has been no previous satisfactory 
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coating have elicited much interest. 
Other contributory factors have been 
economic conditions, increased pride 
in ownership and community im- 
provement, effect on employe morale 
and customer good-will. 

There are five fundamental prin- 
ciples of good painting practices. 
1. Good engineering design. 
2. Proper surface preparation. 
3. Choice of correct materials. 
4. Controlled application. 
5. Adequate film thickness. 


Good engineering design must of 
neccessity be considered in the draw- 
ing board stage. It concerns such con- 
siderations as elimination of sharp 
edges by using round structural mem- 
bers such as pipes instead of the con- 
ventional I-beams or angle irons; elim- 
ination of vulnerable points of corrosive 
attack impossible to properly paint 
such as flat structural shapes too close 
to walls or where angles or channel 
iron members are placed back to back; 
the use of non-corrosive metal or plas- 
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POOR DESIGN: Here are some samples of poor design with areas difficult to clean and 
paint and pockets that collect moisture and dirt. Foresight at the drawing table will 
prevent many problems later. 


tic where favoring economics permit; 
elimination of pockets and irregulari- 
ties which will trap soil and water; 
proper ventilation to remove corrosive 
gases and vapors; adequate drainage 
to properly remove water and corro- 
sive liquids. Foresight in these and 
similar details will relieve many prob- 
lems that would otherwise occur later. 

Proper surface preparation is prob- 
ably the most important step in a 
maintenance painting program.’ Noth- 
ing will take its place. Sand blasting 
to remove mill and 
though expensive, will usually prove 


scale rust, al- 
economical in the long run. This has 
and 
and 


demonstrated times over 
papers by Radecke,* Hafsten,’ 
others emphasize the advantages of 
blasted surfaces. It not only provides 
a considerably longer life to the initial 
paint system but lowers the surface 
preparation costs for subsequent paint- 


been 


ing cycles. 

Weathering of exterior structural 
steel shapes to loosen mill scale prior 
to sand blasting is a common practice 
to cut blasting time. However, weath- 
ering and subsequent hand cleaning 
as a means of surface preparation is 


not very effective or economical when 
considering the cost of protection on 
a yearly basis. A considerable portion 
of the scale remains intact and hand 
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cleaning fails to remove enough rust 
and partially intact scale to provide a 
satisfactory surface for painting. Con- 
sequently the first painting will last 
only 12 to 18 months at which time 
enough corrosion and scale popping 
has occurred to require repainting. 
The second cycle will be somewhat 
longer (18 to 24 months) since many 
of the vulnerable spots will have been 
taken care of at the time of repainting. 
The third cycle will provide some- 
what better service and provide pro- 
tection for possibly three years. 
Subsequent paintings will generally 
be satisfactory since most of the origi- 
nal rusted areas and mill scale has 
been eliminated during the prepara- 
tory cleaning for repaintings or has 
become passivated. Thus, to obtain 
4% to 6 years protective service three 
painting cycles have been required. It 
is not unusual for an initial paint job 
over sandblasted metal to give this 
period of service. A little figuring will 
show the economics of the situation. 
Good cleaning is essential if best 
results are to be obtained. This is a 
basic premise and applies whether the 
surface is cleaned by hand or power 
wire brushing, disc sanding, flame 
cleaning, sand blasting or other means. 
It cannot be stressed too strongly that 











a clean surface is essential to secure 
adequate protection and adhesion of 
the primer, which is the keystone of 
the finishing system. 

Choice of correct materials involves 
a recognition of the conditions to 
which the paint film will be subjected 
and the selection of the type of paint 
which will provide optimum service 
under these conditions. If one is not 
familiar enough with the problem or 
its answer it should be discussed with 
a paint supplier experienced in this 
type of maintenance. A program of 
practical field tests will be very help- 
ful in arriving at the proper choice 
of materials. 

Controlled application means ap- 
plying the materials under controlled 
conditions. For instance, discontinu- 
ance of operations at temperatures be- 
low of 40° F. or when foul weather is 
imminent, prohibiting painting on 
damp surfaces such as immediately 
after a rain or while the surface is still 
damp from morning dew or from 
condensation such as often occurs on 
tank sides. Overthinning, poor appli- 
cation techniques, incomplete stirring 
of materials—all add up to unsatis- 
factory performance. 

Adequate film thickness is required 
for optimum service. It is necessary 
to have a coating thick enough to 
retard passage of moisture and vapors, 
one heavy enough to withstand the 
ravages of weathering without pre- 
maturely eroding to a film no longer 
protective. Generally speaking, a min- 
imum of 5.0 mils dry film thickness 
should be specified in all areas where 
weathering or corrosion are factors. 
This limit should not be compromised 
if the most economical protection is to 
be obtained. 


Economical Evaluation. Cost per 
square foot per year of satisfactory 
protection is the yardstick for measur- 
ing paint performance. This can only 
be determined by keeping full records 
of all the costs entering into a paint 
job, with data as,to surface condition, 
surface preparation, number of coats, 
gallonage used, etc. 

Field trial tests under controlled 
conditions will provide good compara- 
tive information if the tests are sizable 
enough to give practical results. A 
well designed field testing program 
will prove invaluable in reducing 
maintenance problems and minimizing 
costs. It should be remembered that 
the lowest cost per gallon product is 
not necessarily the most economical. 
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It is especially true that the cheapest 
method of surface preparation can 
prove to be the costliest from a per- 
formance standpoint. 

Program Responsibility. To realize 
effective and economical maintenance, 
management must recognize the prob- 
lems and visualize the benefits to ac- 
crue from a sound painting program. 
Full management support is required 
to make the rewarding, A 
small committee composed of repre- 


various departments 


program 


sentatives of 
should be appointed to serve as a 


steering group. A laboratory testing 


group or a technician familiar with 


painting problems and _ procedures 


would be helpful. 
active supervision of procedures should 


Responsibility for 


be delegated to one person, preferably 
one with an engineering background. 
He would be responsible for adequate 
inspection of surface preparation and 
paint application, for regular periodic 
inspections to determine the need for 
painting, for adequate records which 
will eventually point to the economies 
cleaning over an- 


of one method of 


other and one paint system over an- 


other. 


Inspection and Maintenance. 
Pierce* that the 
metal prior to 
one-half of the 


points out cost of 


preparation painting 
least 
total cost. If, then, the coating is ke pt 


amounts to at 


in good repair the initial expensive 
surface cleaning need not be repeated. 


This 


through regular and periodic inspec- 


can be accomplished only 


tions followed by touch-up of the 
coating at the first indications of film 
breakdown. The principle of preven- 


tive maintenance is expressed by 


l'ator® as maintaining a continuous 


protective coating over a corrodable 
substrate by renewal of the paint film 
at the first signs of failure. This spot 
repair will extend the life of coatings 
considerably and thereby reduce the 
cost of later repaintings by eliminating 
the need for extensive surface prepara- 
tion. 

Storage Tanks. It is well known 
that a white surface has a greater re- 
flectivity than any colored surface and 
therefore will reduce the amount of 
The use of self cleaning 


tanks 


heat transfer. 
has 
This 
las come about through the develop- 
alkyd 


finishes which are comparable in dura- 


white for volatile storage 


become more or less standard. 


other synthetic 


ment of and 


bility to the aluminum generally used 
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IMPROPER CLEANING: Here is a section of tank roof exposed for three years. Area at left 

was hand-cleaned and shows almost 100 percent failure; area at right was sandblasted and 

shows practically no failure. Roof was coated with red lead primer, then two coats of aluminum 
paint. Sandblasting will prove economical in the long run. 


heretofore. Pastel colors are finding 
acceptance due to advertising value. 
However, such colors should be of a 
formulation which will not show too 
great a color change upon weathering 
unless the change is more or less uni- 
form. 
Offshore Drilling Equipment. One 
of the major problems of corrosion is 
connected with offshore drilling equip- 
ment. The vinyls have been used for 
this type service and in some cases 
excellent results have been obtained. 
Recent finish developments such as 
the catalyzed epoxies appear to have 
merit for this type service. Here again 
if any finishing system is to work the 
five fundamental principles of good 
painting practices must be applied. 
The foregoing discussion is not in- 
tended to be a handbook on the exact 
choice of materials to be used. Such 
would require many times this space. 


Rather, we have hoped to emphasize 
the principle that maintenance pro- 
grams should be designed and imple- 
mented to adequately protect capital 
investment. 

It refers to a positive, planned, sys- 
tematic course of action designed to 
prevent the buildings, manufacturing 
units and equipment under the super- 
vision of refinery management from 
becoming ravaged by time, the ele- 
ments and specific atmospheres so 
that their usefulness will be unim- 
paired and their optimum life realized. 
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| Seals the fracture face . . . minimizes fluid loss . . . no damage to formation. 
. | Longer fractures . . . deeper penetration of sands. 
Adomite—and only | Fewer sandouts . . . reduces fluid loss in rock matrix, prevents buildup 
of sand concentrations in the fractures. 


Adomite does SO man pa you money ... utilizes your own lease crudes . . . saves transportation 
things so effectively | 


Decreases friction loss . . . low viscosity of Adomite-created fracturing fluids 
permits use of less pumping equipment than with viscous refinery residuals. 


Reduces hazard of emulsions . . . emulsion-breaking characteristics are 
important consideration to many producers. 
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Adaptable to virtually all types of crude, Adomite is all you need to control 
fluid loss of kerosene, crudes, gelled crudes or refinery residuals. 


Sa 


fh Ve 4, ___ 
* 
Di aAl Ae 


Producers who say Adomite . . . stay with Adomite. 
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Get greater profits from your next fracturing job— 
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Coating on the interior of this cutaway section of tubing after 
nine months service in a corrosive well still is as smooth as 


when coated, with protective film still tough and unbroken. 


WORLD OIL 


A RECENTLY DEVELOPED coating 
material is successfully reducing main- 
tenance and replacement costs in Cali- 
fornia fields troubled with severe cor- 
rosion and paraffin problems. Tubing 
strings, flow lines, fittings and other 
equipment that often lasted only a 
few weeks or months in the presence 
of corrosive brines or gases, or which 
had to be pulled due to excessive par- 
affin and asphaltene accumulations, 
are giving long service when treated 
with the new material and technique 
of application. Between 2 million and 
3 million feet of tubular goods have 
been treated to date. 

The coating material is a plastic 
resin solution which, when baked in 


New Co 
and Flow 








By BERTELL E. MARTIN 






reduced with use of new pipe coatin oe 


Ferro-Martin Company, Los Angeles 





an oven, becomes a tough, durable 
adhesive coating. Maximum protec- 
tion is provided against not only ex- 
treme corrosive conditions but, due 
to a smooth glass-like surface, it re- 
sists accumulation of paraffin and 
asphaltenes. It also resists abrasion 
even in the presence of very high tem- 
peratures and pressures such as exist 
in deep wells. The resin is a combina- 
tion of an epoxy and a furfurol phe- 
nolic resin. It can be applied either 
hot or cold, by dip, brush or spray. 
Properly applied and baked, the resin 
shows excellent resistance to solvents 
and other chemicals. 

A typical example of the general 
appearance and durability of the coat- 
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This seven-headed sea serpent was reported off the coast of 
Turkey in 1530. The best scientific opinion is that it became 
tinct because the female of the species could never make 
nas up. i rumored that occastonally one of these 
erved by an adventurous oil man. This always 

’ Saturday nights 


The chances are against your having seen this amaz- 
ing creature in the flesh. And until you do see it your- 
self the picture may be slightly unconvincing. We all 
know that anyone can draw a fantastic picture, but 
sober reality doesn’t always agree with it. 

The performance picture we can show you of 
*MARLO POLISHED ROD PACKING, its proven 
field record of having outlasted ordinary packings 8 
and 10 and more times, might seem equally fantastic 
to you, despite its truth. That’s why you ought to see 
the real thing. 

Try a set of MARLO PACKING and believe your 
own experienced eyes! MARLO PACKING reduces 
rod wear, cuts “down time; does not harden or burn 
out during “pump off” and saves oil. This is a faithful 
picture. But, don’t believe it— UNTIL YOU SEE IT 
YOURSELF. Then, draw your own conclusions. 


*MARLO POLISHED ROD PACKINGS are manufactured by THE 
MARLO COMPANY, INC., New York 13, N.Y. 
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FOR ROUND STUFFING BOXES 
MARLO RW-GE Sets 
Unique, flexible, anti-frictional, 
resilient, semi-metallic packing 
rings which form a dense, shock- 
absorbing, corrosion-resistant, 
long-lasting, bearing-like surface. 

Special ELASTIKA end rings. 

Enthusiastically used by many 
large producers. In all standard 
sizes. 








FOR OVAI STI 
MARLO Impr 


FFING BOXES 

A great new design. Phar ne ses By constructed MARLO 
Improved Packing Units have a verified record of immensely 
longer life under toughest field conditions. MARLO Units 
neither harden nor burn. The only truly modern, long-lasting 
oval sealing units. In all standard sizes. 


> 


AVAILABLE THROUGH YOUR FAVORITE SUPPLY STORE 






AXELSON AXELSON DIVISION OF 


6160 SOUTH BOYLE AVENUE 
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FIGURE 1—Threads and interior surface of joints are thoroughly 
steam-cleaned, then, to remove mill scale, moisture, hydrocarbons 
and other contaminants, a burn-out gun is passed through the pipe. 


ing may be seen in the photograph 
of a cut-open section of a piece of 
tubing taken from a well after nine 
months of service in corrosive fluid. 
The inner wall still is as smooth as 
when originally coated and the pro- 
tective film is unbroken. 


Contaminants Burned Out, Careful 
control and inspection is essential in 
preparing the pipe for coating. Inte- 
rior surfaces and external threads are 
thoroughly steam-cleaned (Figure 1) 
and, to remove mill scale, eliminate 
moisture, hydrocarbons and other con- 
gun is 


burn-out run 


Joints 


taminants, a 
through the pipe. 
gravity fed to the sand blast section 


then are 


where a perforated head, for spraying 
sand under 110 pounds per square 
inch pressure is moved through the 
tubing as the joint is rotated between 
two pairs of rubber tired rolls (Figure 
2). Cutting effect of the sand blast 
can be varied to suit conditions by 
varying the speed of the driving motor 
and the rate of the sand blast, Equip- 
ment is designed to handle tubing and 
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pipe sizes up to 12 inches inside diam- 
eter. 

After sand blasting, tubing is moved 
to the coating area where the interior 
is sprayed with the resin-based coating 
using a 360-degree spray lance (Fig- 
ure 3) which is passed through the 
joint at a predetermined rate of travel. 
A single pass (in and out) through 
the joint produces a coating approxi- 
mately 0.7 mil in thickness. Following 
this application, the tubing is moved 
to an oven where temperature is 
raised to, and then held for 30 min- 
utes, at 300° F. It then is returned to 
receive the next coat and, in turn, 
again baked in the oven. A total of 
6 to 8 passes are required, with baking 
between each, to give a final, dry film 
thickness of 4 to 5% mils, the mini- 
mum required for adequate protec- 
tion. A final cure, with temperature 
brought up to and held for one hour 
at 500° F., completes the coating 
treatment. A six-stage thermocouple, 
with sensing elements at staggered 
points in the curing oven, keeps tem- 








FIGURE 2—After interior surface is cleaned, joints are sand blasted 
with perforated head operating at 110 pounds psi. Head is passed 
through tubing as latter is rotated between rubber tired rollers. 


peratures constant and uniform 
throughout. 


Numerous Problems Solved. The 
wide variety of applications and uses 
in the field is illustrated by the follow- 
ing typical examples in various Cali- 
fornia fields. 

A major company was experiencing 
excessive lifting costs in the gas-lifting 
some 4600 to 4700 barrels daily of 
gross fluid, of which 150 to 200 bar- 
rels was oil and the remainder salt 
water. Corrosion of the 42-inch O.D. 
tubing string, even on new pipe, was 
causing leaks and resultant pulling 
jobs about three times a year. Because 
of the very large volume of gross fluid 
handled, it was considered too expen- 
sive to use inhibitors. 

The first test, using the improved 
coating, was commenced in June, 
1953. Some 500 feet of the tubing was 
coated and run in with the string; the 
remainder being uncoated, but new 
pipe. In June, 1954, the string was 
pulled and examined. Although three 
leaks had occurred during that 12 
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FIGURE 3—Following sand. blasting, tubing is sprayed internally with this equipment which consists of a 360-degree spray lance that 
traverses the full length of the joint. One pass of the lance, in and out, deposits a resin coating of approximately 0.7 mil in thickness. 
Tubing then is sent to baking oven where coating is cured. Six to eight such passes with baking are used for adequate protection. 


months in the uncoated part of the 
string, the coated section was found 
to be in perfect condition. The entire 
string then was ordered coated. The 
coated string remained in service until 
mid-1956 when a leak occurred. This 
leak was found to be in a joint where 
a small area in the threads of one 
joint had been left exposed to corro- 
sion, causing ultimate failure. 

An improved method of protecting 
the threaded portions, also shoulder- 
ing point, then was devised and ap- 
plied (Figure 4) and the string was 
re-run. As of this writing it still is in 
service. Except for that thread leak, 
the interior of the tubing was found 
to be in smooth, glossy condition, with 
no sign of corrosion or build-up of 
deposits on the surface. 

To overcome a serious CO, and H.S 
problem, as well as a paraffin condi- 
tion, another operator has applied the 
coating to tubing in some 25 to 30 
wells. Results indicate the coating has 
paid out many times over. 

Another company was having to 
pull their 1%-inch hollow sucker rod 
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strings and replace corroded sections 
about every six weeks. Recently, both 
the 1%-inch, the regular well tubing 
were coated with the plastic material. 
After some months of service the 
strings are still in excellent condition. 
The company was reported planning 
to coat tubing strings in other wells 
on the strength of the prolonged serv- 
ice indicated by the initial tests. 


Injection Well Corrosion Cut. Salt 
water injection programs likewise are 
benefitting by the use of the coating. 
Casing and tubing in shallow sea water 
wells, source of water for beach area 
field injection projects, have been 
coated to provide protection against 
this very severe type of corrosion. 
Valves, fittings and pump impellers 
likewise are being treated successfully. 
In several salt water injection wells, 
with casing coated on the inside sur- 
face, pipe has withstood corrosion for 
over three years without failure in an 
environment that, with unprotected 
pipe, would have caused failure within 
about six months. 


Coating Resists Abrasion. In a Cal- 
ifornia coastal area field noted for its 
extremely high bottom-hole pressures, 
often in excess of 10,000 pounds per 
square inch, as well as high tempera- 
ture and severe abrasive conditions, 
the coating of tubing strings in a num- 
ber of problem wells has materially 
reduced pulling and repair expenses. 
It was in this field, incidentally, that 
it was learned how important it was 
that the metal be thoroughly cleaned 
before the coating is applied. Whereas, 
in wells of moderate pressures and 
average bottom-hole temperatures, it 
had been considered necessary only to 
steam clean and sand blast the inside 
of the tubing before coating, it was 
learned that under extreme bottom 
hole conditions, particularly where 
severe abrasion occurred, it is neces- 
sary to run a burn-out lance operating 
at 2150° F., to make sure that mill 
scale, moisture or residual hydrocar- 
bons remaining in the pores of the 
metal were removed, after which the 
interior was sand blasted. Thus pre- 
pared, tubing has given long service 
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CAGES 


GREATER PRODUCING 
PROFITS because: 


GREATER PRODUCING 
PROFITS because: 


Ball & Seat life is usually 
doubled, on the average. With 
the rubber guides, there is much 


Martin Cages last much longer. 
The oil-proof rubber guides do 
the trick, by absorbing the ball 
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peen hammer action of the hard 
balls. They also have superior 
resistance to sand abrasion. And 
they can be replaced. 
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less chattering, chipping and 
pitting. Ball falls true on seat. 
Such improvement in Ball & 
Seat life eliminates a lot of 
pulling expense. 


In the last year alone, new users of Martin Cages have 


increased by 85%. The word is getting around. More and 


more economy-minded producers are learning about the 


advantages of the Martin Cages! 
. all diameters and styles. Write 


open and closed types. . 


Manufactured in 


for John Martin Catalog No. 4 today. Martin Cages are 
available through all supply stores. 


JOHN N. MARTIN 
Manufacturer 


9 W. BRADY 


TULSA, OKLA. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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FIGURE 4—To prevent corrosive well fluid from attacking vulnerable point where threads shoulder 
inside joint, additional coating material is brushed on as 41-inch flush joint tubing is run. 


in high pressure, high abrasion condi- 


tion wells. 


Paraffin Accumulation Resisted. 
Ability of the coating to resist accu- 
mulations of paraffin has effected sav- 
ings for an independent operator in 
a San Joaquin Valley field where fre- 
quent hot-oiling and use of inhibitors 
previously had been necessary to keep 
tubing and flow lines clean. Use of the 
coating technique, based on more than 
two years service in a number of wells, 
has brought about substantial savings 
and the operator now coats tubing as 
standard practice when equipping new 
wells 


Water Disposal System Protected. 
Salt water disposal systems, including 


164 « Production Section 


casing, tubing and flow lines are being 
treated successfully in a number of 
fields. A fairly recent innovation is 
one operator’s use of aluminum pipe 
for their salt water disposal system. 
Taking advantage of the light weight 
and relative ease of handling and lay- 
ing of the pipe, the company prevents 
corrosion by coating the pipe inter- 
nally with the new material and wrap- 
ping the exterior with asphalt and felt 
to provide a line that will give long 
life in that severe service. This com- 
pany recently had some 10,000 feet 
of 3-inch aluminum pipe coated. 

In a coastal area field, an operator 
had to replace, as a result of corro- 
sion, a 4000-foot, 4-inch disposal line 
every five years. About three years ago 
a new line, coated internally with the 





new coating material, was placed in 
service. Recently, on inspection of the 
line, no corrosion damage could be 
found and, on the strength of that 
service, another line of about the same 
length was ordered coated with the 
same material. 

Numerous applications of the coat- 
ing have been made in various other 
oil industry installations. Among these 
is the coating of a 5-inch, 250-foot 
gas line leading to a refinery which, 
before coating, had given much trou- 
ble through corrosion but which, since 
coating, has been in service for more 
than three years with no sign of fail- 
ure. 

The coating has been used success- 
fully, also, in the power oil circuit of 
bottom-hole hydraulic pumps and var- 
ious other types of field production 
equipment. In installations involving 
brass, copper and aluminum or fit- 
tings, use of the coating has reduced, 
or eliminated entirely, much electro- 
lysis trouble. 

Cost-wise, the use of the coating, 
properly applied and baked, adds an 
estimated 60 percent, for example, to 
the cost of new J55, 2¥%-inch steel 
tubing. On aluminum tubing, due to 
the fact that fewer passes are neces- 
sary, and because of the difference in 
initial cost of the pipe, the coating 
will add around 50 percent to the 
basic cost. When compared with re- 
placement costs, plus costs involved 
in pulling and re-running strings in 
the well, plus lost production involved 
during downtime, this extra coating 
cost becomes a relatively small factor. 

A growing number of California 
companies, in not only production, 
but refining and related fields where 
corrosion or chemical attacks occur, 
are finding the coating technique a 
promising avenue of economic relief 
from that costly problem. Inasmuch 
as the resin in theecoating, as well as 
the method of application still are 
comparatively new,. knowledge of the 
ultimate field service possible neces- 
sarily still is- limited. Additional new 
applications doubtless will be found. 
Applications to date indicate the coat- 
ing technique will account for the 
saving of large amounts of tubular 
goods in fields plagued with corrosion, 
paraffin and asphaltene problems. 


—The End 
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... Oil Well Servicing and Workover 
Units are working in most oil producing 
areas throughout the world. There is a 


| right size to handle any depth well and 


the proper model for any field operating 
condition. 

SKID units with their own engine 
suitable for barge operations or for 
mounting on trucks or trailers for land 
operation. 

TRUCK mounted units that are 
powered by the truck motor. 

SELF PROPELLED units for the deep- 
est servicing or rotary workover utilizing 
only one engine to drive the unit over 
the road and to drive the winch at the 
well. 

TRACTOR mounted units for use 
where terrain is exceptionally muddy or 
rough. 

SPECIAL units -where exceptionally 
high line pulls are required as in pulling 
pipe line river crossings. 

All COOPER rigs are built in single 
drum or double drum models and can be 
powered by gas, gasoline or diesel 
motors. 


Send us information on the job you want to do 


and we will gladly recommend the unit that Ig 
will do it faster, more economically and safer. = RE D E. 9 Fee. 


ORIGINATOR OF MOBILE WINCH UNITS 

















Cooper Rig on the job in Southern Old Mexico 







P. O. BOX 1890 TULSA, OKLA. 
Branches: Houston, Odessa, Los Angeles, Olney 








Gravity Conservation: A Key 
To Increased Revenue 


Recent trends in lease production methods and 


specialized or modified equipment enable operators to re- 


tain more of their produced hydrocarbon. What are you 


doing to retain high gravity? 


By LAWTON L. LAURENCE and WALTER E. HUFFMAN 


Black, Sivalls & Bryson 
Kansas City, Mo. 


TODAY MORE EMPHASIS is being 
placed on gravity conservation as a 
means of increasing profitable rev- 
enue. Vapor conservation has long 
been practiced as an accepted part of 
the oil field production business. The 
ever increasing demand for higher 
profits has created greater demands 
for full utilization of production re- 
sources. Therefore, vapor conservation 
must now be thought of in terms of 
a broader field which is called gravity 
conservation. 

Vapor conservation has often been 
stressed as an important method for 
increasing lease revenue. A more re- 
cent trend in lease production methods 
is the utilization of specialized equip- 
ment or modified methods to enable 
the operator to retain as much of the 
produced hydrocarbon as possible in 
the liquid form for sale as crude, gaso- 
line or LPG. In other words the lease 
operators are attempting to conserve 
gravity. It might appear that gravity 
conservation and vapor conservation 
are one and the same, Although the 
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two are very closely related, they are 
not the same. 

Vapor conservation is generally de- 
scribed as the gathering of lease vent 
gas for utilization on the lease as fuel, 
for further processing such as recom- 
pression and injection into the reser- 
voir, or for sale to nearby gasoline 
plants or natural gas transmission 
companies. 

Gravity conservation on the other 
hand is generally described as the re- 
tention of the highest possible API 
gravity for lease fluids within the lim- 
itations set by lease storage facilities 
and marketing conditions. The proper 
application of both vapor conserva- 
tion and gravity conservation will 
achieve the ultimate in lease revenue. 

Many refer to gravity conservation 
as the prevention of evaporation losses 
in storage. These losses are, without a 
doubt, the largest single revenue loss 
on any lease. However, there are other 





ways in which losses of gravity can 

occur such as: 

© Separating pressure too low or sep- 
aration temperature too high. 

® Using too few separating stages. 

® Using too high a treating tempera- 
ture in emulsion treaters or not 
using a modern pressure type 
treater. 

@ Leaking vent valves and 
valves. 

The advantages of retaining a high 
gravity are two fold. The lease opera- 
tor has more saleable volume and can 
take advantage of a higher premium 
price for this product. 

For some time lease men have used 
the “Rule of Thumb” that for every 
degree loss of API gravity there is a 
loss of 21% percent of saleable volume. 
However, tests indicate that in many 
cases the volume loss per degree API 
loss is considerably higher than 214 
percent. One of the Oklahoma crudes 
tested experienced an average shrink- 
age of 4.67 percent per degree API 
over a variation of 43 degrees to 37 
degrees API. Many of the other 
crudes tested had an average shrink- 
age of 3 percent or higher. More study 
of this nature is needed so that pro- 
ducers can determine the amount of 
their actual losses and thus justify the 
need for gravity conservation meas- 
ures. 

For example, take the largest fig- 
ure of 4.67 percent loss in volume per 
degree API reduction and see how 
much this would cost a lease operator 
in the period of one month. 

Consider the lease production 
amounts to 100 bpd and operates on 
an average of 28 days per month. 

Total monthly 


relief 





production ....6. 0+ 2800 bbls. 
Loss for 1° API........ 130.76 bbls. 
Net production ........ 2669.24 bbls. 
Loss in revenue at 

ee OOF UE ncaewdoeieds $326.90 


Thus, for a reduction of 1 degree 
API the operator would lose $327. 

As another example, the lowest 
shrinkage reported was 2.78 percent 
on the crudes teste. Using the same 
lease production as above, the revenue 
loss would be 77.84 bbls. or $194.60 
per month. Over a period of a year 
these losses of revenue would pay for 
more equipment and defray most of 
the operating expenses. Of course, 
these costs are based upon a modest 
crude price and are actually conserv- 
ative considering that the total mate- 
rial lost would have an API gravity 
of around 50 or 60 degrees API and 
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More Barrels- 
Per $ Spent 


July, 











You can make more oil for every dollar invested when 
CABOT pumping units are working for you! 


CABOT builds a pumping unit that’s specially designed 
for top production performance round-the-clock, month 
after month — unmatched when it comes to cost of 
operation — and, barrels of oil pumped. 


Whether you specify the adjustable crank or beam- 
balanced series of CABOT pumping units, you'll soon 
see the increased values of production, durability and 


serviceability. 


See your J & L Supply Man. 
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is quite a bit more valuable than the 


basic crude. This is nonetheless a real- 
istic figure to work from. 

The most significant loss in gravity 
occurs during storage. Perhaps a re- 
view of the processes involved in pro- 
ducing these losses would be of benefit 
in discussing ways of controlling them 
later. 

The major factors contributing to 
evaporation losses in storage tanks are 
principally five: 

1. Vapor pressure of stored product 

2. Storage temperature variations 

both in vapor space and stored 
liquid 

3. Breathing loss 

a. Out-breathing 
b. In-breathing 

4. Filling loss 

5. Windage 

It is quite hard to isolate any one 
of the major factors as the single 
upon 
their 


cause since each has an effect 


the others. These factors and 
contribution to producing a gravity 


loss are discussed separately. 


VAPOR PRESSURE OF STORED 
PRODUCT 
The “Reid” vapor pressure of a 
product has little significance in evap- 
oration loss work other than giving an 
indication as to the of the 
product. The true vapor pressure of 


“wildness” 


a product does, however, have a defi- 
nite relation to evaporation losses. The 
expression “true vapor pressure” de- 
notes the actual pressure a stored 
product exerts in the vapor space 
above it at a given temperature. 

If an equal quantity of the vapor 
from tanks containing crudes of dif- 
ferent vapor pressures were removed 
or vented, the hydrocarbon loss would 
be greatest out of the tank holding the 
highest vapor pressure crude. Also, the 
lower the total pressure maintained on 
the storage tanks, the greater will be 
the tendency for hydrocarbon or crude 
to evaporate into the vapor space. 
This is the principle upon which pres- 
sure storage is based. By increasing 
storage pressure the tendency is re- 
duced and therefore, volatile liquids 
such as gasolines and distillates are 
now generally stored under pressure. 


STORAGE TEMPERATURE 
Storage temperature is directly 
linked to vapor For each 
crude there is a maximum storage 
temperature at which the vapor pres- 
sure of the crude increases to a value 


pressure. 


that will cause a serious vaporization 
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engineering group leader in the 
Oil Field division of Black, 
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and vapor outflow from the tank. 
Take for example, a crude having a 
vapor pressure of 8 psia at 50° F, If 
this crude is stored at 90° F., it will 
have a vapor pressure of about 16.5 
psia. The operator in this case will 


almost double his loss at 90° F. This 
is, of course, an example of a product 
that the operator normally stores 
under pressure in order to keep this 
loss down. He also cools the produc- 
tion down before putting it into the 
stock tank to keep flash losses down. 


BREATHING LOSS 


The daily temperature variations in 
a storage tank are of particular inter- 
est in this problem. During the day- 
light hours heat input to the tank 
occurs through solar radiation and 
conduction from the warm air of the 
atmosphere. The heat input to the 
tank causes an expansion of the vapor 
in the tank and results in vapor flow- 
ing out the vents. It also increases the 
temperature of the stored liquid which 
raises its vapor pressure. This increases 
the amount of oil being vaporized into 
the vapor space. Heat input begins to 
drop off near sunset and during the 
night, heat radiates back into the at- 
mosphere surrounding the tank. This 
loss of heat causes a drop in tempera- 
ture in the various portions of the 
tank. The net result is a volumetric 
contraction of the vapor space above 
the oil which pulls air through the 
tank vent and lowers the vapor pres- 
sure of the oil with the additional pos- 
sibility that some hydrocarbon con- 
densation may occur. Uneven heating 
of a tank by solar and atmospheric 
heat also causes a rolling of the liquid 
which keeps a fresh supply of volatile 
fluids on the oil surface. This is a bad 
situation in that all the contents in 
the tank are at some time exposed to 
the vapor space where evaporation 
takes place. This out-flow of vapor 
and in-flow of air is called a breath- 


ing loss. 


REDUCING GRAVITY LOSSES 
IN STORAGE 


Thief and Vent Valves. The usual 
method of reducing breathing losses 
is to impose a pressure and vacuum 
setting on the storage tank or battery 
of tanks. This reqvtires the storage 
system to build up to a predetermined 
pressure before any~ vapor can leave 
the system. The vacuum setting re- 
quires the system to develop a pre- 
determined vacuum before air can be 
pulled into the system. This is accom- 
plished in two ways. One is by the 
use of a thief valve which has an ad- 
justable pressure-vacuum vent valve 
built into the cover of the thief hatch. 
The other way is by installing either 
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a horizontal or vertical vent line valve 
in the vent line from the storage sys- 
The 
devices of these valves are similar in 
those of the thief 


tem, pressure-vacuum relieving 
construction to 
valves. Thief valves require a larger 
opening so that the tank can be 
gaged and thieved through the hatch 
from time to time. These valves are 
the most economical means of reduc- 
ing storage losses. Usually both types 
of valves are used, the thief valves 
generally being installed on each tank 
and a vent line valve in the vent line 


Thief valves such as the one shown 


storage losses. 


shown at right. 


from the battery. The vent line valve 
is usually set at the desired pressure 
and vacuum setting for the storage 
system and the thief valves are set at 
a pressure slightly higher. In this way 
only a small amount of vapor is re- 
leased to the atmosphere at any time 
and the pressure on all tanks is equal- 
ized. Should pressure in the system 
increase above the setting of the vent 
line valve, the thief valve will open 
and prevent damage to the tanks. 
Pressure Gaging and Thieving De- 
vices. Once the storage system is but- 




















Horizontal or vertical vent valves can be installed in vent lines of storage tank systems, These 


valves are usually set at a desired pressure slightly lower than the setting of the thief valve. 
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Thief hatch (left) has built-in tank vent valve. 
Valve allows air to enter tank only after pre- 
determined vacuum has been created within tank. 
in center 
photo require large openings so that the tank can 
be gaged and the thieved when necessary. These 
valves are the most economical means of reducing 
A vent valve flame arrestor is 























toned up, there is a loss of vapor each 
time a tank is opened for gaging. If 
all tanks are equalized, the opening 
of one tank will bleed down the pres- 
sure on all the others unless shut off 
valves are installed between the tank 
and the equalizing manifold. 

There is equipment available on 
the market which allows a tank to be 
gaged or thieved without releasing 
the pressure on the tank. With this 
type of equipment, there is no gassing 
of the gager or loss of product due to 
pressure bleed down. Another type of 
gage and thief hatch is available 
which has an automotive by-pass 
vapor valve mounted on its body. An 
internal linkage closes the vapor valve 
when the thief hatch is opened. The 
equalizing line of the tank battery is 
connected to the outlet of the vapor 
valve. In this way, the tank is auto- 
matically isolated from the rest of the 
battery when its hatch is opened for 
gaging or thieving. 

Talk Insulation. The insulation of 
storage tanks is becoming more and 
more acceptable as another measure 
to reduce storage losses caused by 
solar and atmospheric heat input. A 
thin layer of insulation will do a lot 
toward reducing heat absorption dur- 
ing the day and subsequent loss at 
night, thus tending to hold storage 





temperatures constant and producing 
a better product. It is expensive, of 
course, but a thorough check on stor- 
age losses, particularly in extremely 
hot climates, will show it to be feas- 
ible in many instances. 

Painting With Special Paints. A 


less expensive way of reducing heat 
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|pumping units profits 


with long er...Smoother strokes 


Why take the stairs when an elevator’s handy? 


Axelson’s radically different Hydrax Long- 
Stroke Pumping Units take the huff and puff 
out of pumping deep and high-production wells. 
These completely hydraulic units pull more oil 
—and profits — to the surface with longer, slow- 
and-easy strokes. 


And they do it with a normal stroke of 26% 
feet .. . the most effective in the industry. Their 
seven long strokes/minute actually outproduce 
the thirteen strokes/minute of the biggest beam 
unit. There’s less wasted motion in rod stretch, 
and volumetric efficiency is greatly increased. 


The slower, smoother action of these big coun- 
terbalanced pumpers virtually eliminates sucker 
rod failures . . . increases rod life to eight times 
normal expectancy. Rod stresses can be in- 
creased as much as 30%, enabling operators to 
use larger bore pumps to move greater volumes 
of fluid. Maximum load capacity is 32,000 Ib. 


With Hydrax units there’s less turbulence at 
the well bottom. No large, external moving parts 
at the surface means greater safety. Hydrax 
Long-Stroke pumpers are simple to operate .. . 
from a single control panel within easy reach 
at ground level. 


Axelson — a leader in the petroleum equipment 
industry since 1898 — has a nationwide sales and 
service organization in the ficid to make sure 
the Hydrax you order gives trouble-free service. 
Hydrax units are now availabie in 4’, 6’, and 
10’ sizes. Specifications will soon be released on 
a new 30’ unit. For more inforraation, call your 
nearest Axelson representative or write today 
for Bulletin W7-H-0300. 






itis AXE LSGORI 


MANUFACTURING COMPANY 
Division of U.S. Industries, Inc. 


6160 South Boyle Avenue, Los Angeles 58, Calif. 
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Bolted steel storage tanks are easily erected and torn down. They can be purchased either 
painted or galvanized. A galvanized bolted tank costs slightly less than a wooden tank and more 
than a welded one. 


Welded steel storage tanks are designed specifically for pressure storage. They are used fre- 
quently under corrosive conditions by utilizing some of the heavy walls as a corrosion allowance. 





Wooden tanks have a very long life, usually at least as long as that of the lease. Initial cost is 
high compared to welded or bolted tanks, but depreciation makes them economical. 
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absorption is through the use of spe- 
cial reflective paints, Although alumi- 
num paint is used universally as a 
geod reflective paint, the new formula 
titanium white paints of the self 
cleaning type are found to be superior 
in reflecting heat. The reason ad- 
vanced for the titanium white paints 
superiority is that it cleans itself with 
each rain and always presents a good 
clean white surface, while aluminum 
paint soon oxidizes to a dull gray fin- 
ish. One major oil company finds it 
economically feasible to use this white 
paint plus water spray on their stor- 
age tanks to keep storage tempera- 
tures down. 

Suitable Storage Tanks. Of course 
the buttoning up of storage systems 
means that many tank batteries pre- 
viously operated at atmospheric pres- 
sure have to be revamped to hold 
pressure. With bolted tanks this is ac- 
complished by tightening up the deck 
seams and installing vapor pressure 
tie rods between the bottom and deck. 
With wood tanks, the change involves 
rebuilding the gas tight wood tank 
into a vapor pressure tank by putting 
in tie down posts between bottom and 
deck. Otherwise, new vapor pressure 
tanks must be installed, salvaging the 
gas tight tanks for other uses. If 
vapor pressure wood tanks are al- 
ready on the lease, the change is only 
the addition of thief and vent line 
valves. 

Welded tanks are already gas tight 
and suitable for pressure operation 
and are generally used for this stor- 
age. The change merely involves the 
installation of thief and vent line 
valves. 

The questions of a wood tank vs. 
a steel tank and welded vs. bolted 
tanks are quite vexing to a producer 
when he is deciding on his storage 
system. The principal facts to keep 
in mind when making a final selec- 
tion are: 


Wood Tanks 


1. A wood tank has a very long 
life, usually equivalent to the life of a 
lease or more, 

2. The initial cost is high in com- 
parison to the bolted or welded steel 
tank, but, depreciated over a longer 
life span, they are quite economical. 

3. Where corrosion is a problem 
a wood tank can’t be beaten. How- 
ever, a galvanized bolted tank or the 
heavier walled welded tank should 
also be considered from the cost view- 
point. 
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4. A wood tank cannot be easily 
moved from lease to lease like a bolted 
tank or small welded tank. They also 
require more attention in preparing 
foundations. 

5. For pressure operation a gas 
tight tank will hold two ounces pres- 
sure while a vapor pressure tank will 
hold 16 ounces pressure. 

Bolted Tanks 

1. These tanks are easily erected 
or torn down and moved to a new lo- 
cation. 

2. They may be purchased either 
painted or galvanized depending upon 
whether the expected service is cor- 
rosive. 

3. A galvanized bolted tank costs a 
little less than a wood tank and more 
than a welded tank. A painted bolted 
tank is the lowest priced tank of the 
three types. 

4. Bolted tanks up to the low 500 
barrel sizes hold two ounces pressure 
and some are actually operating satis- 
factorily at five ounces without vapor 
pressure tie rods. Bolted tanks larger 
in diameter than the L500 will hold 
one ounce of pressure without vapor 
pressure tie rods. All bolted tanks will 
hold 16 ounces of pressure if vapor 
pressure tie rods are used. 

5. Bolted tank batteries can be 
planned so that capacity may be in- 
creased by simply adding an additional 
stave ring to existing tanks. 

Welded Tanks 

1. Welded tanks are specifically 
designed for pressure storage. Tanks 
having diameters of ten feet or less 
are suitable for pressures of two psig. 
Tanks over ten feet in diameter will 
hold one psig. 

2. Small welded tanks are easy to 
erect. Shop welded tanks are merely 
up-ended into position. Hookup is 
simplified. The larger size tanks are 
welded together in the field at the 
tank site. 

3. Welded tanks are used under 
corrosive conditions by utilizing some 
of the heavy wall as a corrosion al- 
lowance. A bolted tank (painted) 
does not have enough wall thickness 
to be used in this manner, On short 
lived, corrosive, leases a welded tank 
is the most economical of the steel 
tanks. The proper selection of tanks 
must consider the type of product 
stored, expected lease life, prorated 
equipment cost and expected replace- 
ment. 


Part 2 will appear in a future issue of 
WORLD OIL 
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Series 150 Overshot 





Spiral Grapple and Parts 





Series 150 (Single Bow!) Bowen Releasing and Circulating Overshots 
are compact units made up of a Top Sub, a Bowl, and a Guide. They 
can be dressed with standard parts to engage and pack off a specific 
maximum size or with undersize parts to engage and pack off any 
smaller sizes. 


SIMPLE AND EASY TO DRESS if the OD of the fish is close 
to the maximum catch of the Overshot, only three parts are required to 
dress the Overshot to engage and pack it off —a Rubber, a Spiral 
Grapple, and a Grapple Control. The Rubber drops easily into place 
in the top of the Bowl. 

it the OD of the fish is somewhat below the maximum catch of the 
Overshot, on/y two parts are required to dress the Overshot to engage 
and pack it off —a Basket Grapple and a Control Packer. If the top 
of the fish is apt to be burred or ragged, a Mill Control Packer is used 
in place of the Control Packer. The teeth will trim the fish and insure 
perfect performance of the replaceable rubber element and the Grapple. 
These parts assemble quickly and easily into the Bowl from its lower 
end. They cannot be assembled incorrectly. 

Basket Grapples are a most efficient means for engaging external upset 
sections or couplings as they can be provided with a solid steel stop in 
their upper ends to insure location of the fish within their wickered areas. 


SETTING AND RELEASING TO THE RIGHT 
PROVIDES UTMOST SAFETY 
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Series 150 Overshot 


Basket Grapple and Parts 





The Bowen Overshot both sets and 
releases TO THE RIGHT so that the 
fishing string is never turned in 
an unscrewing direction — a vital 
safety point. 

Positive Grip: When the top of the 
fish is reached, only slow right hand 
rotation end simultaneous lowering 
is required to properly locate the 
fish within the Grapple and Rubber. 
Thereafter when the string is ele- 
vated, the Grapple grips firmly and 
evenly over a large area of the fish 
in much the same manner that the 
“Chinese handcuff” illustrated here- 


with tightens when pull is exerted 
As pull is increased, the grapple 
tightens about the fish—the great- 
er the pull, the tighter the grip— 
without danger of distorting the fish. 
Positive Release: To release, merely 
bump down, then rotate slowly to 
the right and simultaneously ele- 
vate the fishing string until the 
overshot is off the fish. The right 
hand rotation will cause the grapple 
to expand and actually let go of the 
fish — the operator does not have 
to depend on the ability to unscrew 
from a fish. 





SIMPLE ACCESSORIES PROVIDE GREAT VERSATILITY 


EXTENSIONS: Installed between Top Sub and Bow! of Overshot to allow 
tool to be lowered over fish with unengageable upper end. 


OVERSIZE GUIDES: To adapt overshot to insure alignment of tool with 


fish in large holes. 


MILLING GUIDES: To remove burrs from tool joints or drill collars and 


to trim ragged pipe. 


data on advertised products, use Readers’ Service Cards, last page. 


Bowen Releasing and Circulating Overshots are 
also made in Multiple Bowl assemblies for two 
and three sizes of fish. A Bowen Overshot that 
can engage and pack off the drilling string at 
any point of failure should be on every rig floor 
before drilling is undertaken. 
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Hamuiou Wright Photo 


AN AIR VIEW OF CARACAS, whose current population of 1.2 miilion is double its 600,000 population of 1950. Tall towers in the center are 
the “Centro Bolivar” government offices. The group of buildings beyond the towers constitutes one of the new public housing projects. 


Wise Use of Oil Income Gives 
Venezuela Bright Outlook 


Spending of half of government’s income, 70 percent 
of which comes from oil, on vast public improvement pro- 
gram shows how private capital and government can bring 
unparalleled advancement to under-developed areas of the 


world. 


By WARREN L. BAKER 
Editorial Director, WoriLp Orn 


VENEZUELA HAS entered a new and 
promising era. Amazing progress is 
being made as the government spends 
its income from oil on a vast public 
program to advance the health and 
living standard of the people. 

The country is sparkling with con- 
struction of highways, schools, public 
housing. hospitals, irrigation projects, 
medical centers, etc. When extensive 
investments by encouraged private 
capital are added, you have one of 
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the greatest development booms in 
history. 


Oil Income Makes It Possible. 
Venezuela stands out as a prime ex- 
ample of an under-developed area 
which has attained unparalleled 
growth and advancement in an ex- 
tremely short period of time. Beneath 
its rapid progress lies the basic phi- 
losophy of wisely using the income 
derived from the activities and in- 
vestments of foreign private capital. 


As a result of encouraging foreign 
capital to invest in new industries 
and the expansion of old ones, Vene- 
zuela has become the wealthiest of all 
Latin American countries. National 
income and productivity have risen 
swiftly in recent years. Employment 
has increased by 50 percent in a span 
of 20 years. Government income is 
10 times greater than in 1938, an 
achievement accomplished with quite 
low income taxes. 

All this is made possible because 
the government is putting a large 
part of its growing income from oil 
into tangible public works. Last year, 
the government’s income exceeded $1 
billion, 70 percent of which was de- 
rived from the oil industry. Of the 
amount the government received, 
about $600 million came from income 
taxes, export duties and royalties 
from oil, and an additional $350 mil- 
lion came from the granting of new 
oil concessions, 


High Percent Spent for Public Im- 
provement. Fifty-six percent of the 
1956 national budget of $840 million 
was spent on public improvements, 
the highest percentage of any nation 
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Is this news? Of course not. Every producer knows the im- 
portance of having leak-proof tubing joints in his pumping 
wells. 

YOUNGSTOWN knows it, too. That’s why we pay particular 
attention to thread tolerances and joint make-up in the manu- 
facture of all Youngstown Oil Country Tubing. 

Youngstown Seamless Tubing—available in H-40, J-55 and 
N-80 grades—is produced with either non-upset or external 
upset ends. Youngstown quality-controls all its integrated 
operations from ore mine to finished product—which assures 
you long, trouble-free field performance. 

When you need Tubular Engineering Service or additional 
information, contact your nearest Youngstown Sales Office. 
You will find our Field Engineers as near as your telephone. 
Why not call today? 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 


General Offices - Youngstown 1, Ohio 


District Sales Offices in Principal Cities 


r more data on advertised products, use Readers’ Service Cards, last page. 
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in the world. The 1956 public im- 
provement program totaled $517 
million. 

In 1955 a total of $531 million was 
spent on public imprcvement out of 
a total budget of $780 million. Since 
1952 about 50 percent of the govern- 
ment’s income has been invested in 
tangible public improvements. This is 
in contrast with less than 15 percent 
in the preceding 10 years. 

From the end of 1952 until the 
beginning of 1957, the government 
has invested something like $1.5 bil- 
lion in public improvement projects. 

Despite its public improvement 
program, oil enabled 
Venezuela to pay off all its former 
foreign debts, and the national treas- 


income has 


ury now has a surplus of almost $400 
million, with plans for adding to this 
surplus. 


Heavy Purchaser of U. S. Goods. 
While Venezuela is spending its oil 
income, the nation has stepped up 
purchases of U. S. goods until they 
now amount to half a billion dollars 
annually. This means large-scale pur- 
chases of almost everything that goes 
into daily living—cars, clothes, food, 


drugs, steel, radios. television re- 
ceivers, electric appliances, and, of 
course, oil field machinery. 


An additional half a billion dollars 


is spent yearly in the UV. S. for freight, 






























Hamilton Wright Photo 


NEWEST AND LARGEST of the public housing projects is the “2nd of December” in Caracas. 

It consists of 13 super apartments 15 stories in height, plus 52 four-story buildings that accom- 

modate 2316 former slum families. Caracas is being liberated by a series of superhighways, such 

as that shown in the right foreground. It soon will be possible to travel quickly out of the city in 
any direction. 


insurance and other types of services 
—making a total of $1 billion in 
expenditures for U. S. goods and 
services. 
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CENTRO BOLIVAR TOWERS in central Caracas has four traffic levels through it, and an 
underground parking area for 1600 cars and 600 buses. More than 400 buildings were torn down 
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to make way for the office buildings, shops and traffic projects. 





Population Increasing Rapidly. 
There is a strong immigration current 
toward Venezuela, which has a great 
deal of virgin territory open to agri- 
cultural development. Immigrants 
come mainly from Italy and Spain, 
although a large number of Ameri- 
cans work in the nation’s industries. 

The 6.5 million Venezuelans are 
increasing their numbers by 3.6 per- 
cent a year, the highest rate in the 
world. 

Huge strides have been made in 
public health. The infant mortality 
rate has been cut in half since 1938. 
Malaria and smallpox have been al- 
most completely eradicated. Only 
eight deaths occurred from malaria in 
1956. The government has appro- 
priated $12 million for a four-year 
program to continue the fight against 
the mosquito. 

Improved sanitation is a most im- 
portant factor in better health, along 
with health clinics, hospitals and 
medical centers. 


Caracas Booms With New Build- 
ings. A modern miracle is taking 
place in Caracas, New modern con- 
struction is seen everywhere. 

Right in the center of the city, 
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Creole Petroleum Corporation Photo 


THE AUTOPISTA, connecting Caracas with Maiquetia airport and La Guaria harbor, is an 

engineering feat. By means of bridges and tunnels, distance was cut from 19 miles to 10.5 miles, 

and the six lanes permit fast driving. What once was a dangerous one-hour journey can now be 
driven safely in 20 minutes. Tolls are expected to amortize the cost in 20 to 30 years. 


more than 400 buildings have been 
torn down to make wavy for 
office 


govern- 


ment buildings and traffic 


thoroughfares. 
The $300 million “El Centro Boli- 


var” project is composed of 25 mod- 
ern buildings, featured by two tall 
central towers. Thoroughfares run- 
ning through the center have four 
traffic levels, and underground park- 





ing for 1600 cars and 600 buses. 

Other construction of very modern 
design is seen throughout the city— 
new homes, office buildings, plants, 
etc., financed by both private and 
government capital. 

Metropolitan Caracas now has a 
population of about 1.2 million, 
double its 1950 population. 

Several of the oil companies have 
constructed fine new office buildings 
in recent years. 


Low Cost Housing Replaces Slums, 
The government is engrossed in a tre- 
mendous low-cost apartment public 
housing slum-clearance program. In 
Caracas alone, construction includes 
more than 40 15-story buildings con- 
taining apartments for more than 
6200 persons, plus an additional con- 
struction of almost 900 small apart- 
ment buildings. Eventually, the pres- 
18,000 


homes in 


ent program will give over 


inhabitants new modern 

place of slum shacks. 
Newest of these projects is the giant 

“Ind of December,” which is de- 


scribed in an accompanying photo- 


graph. 
It is possible for tenants to pur- 
chase apartments in some of these 


projects. The value of the shacks and 
land payment. 
Rentals ranging from $10 or $20 
monthly upward are applied on the 


becomes the down 


mortgage. 

Similar smaller scale public hous- 
ing projects are under way in other 
cities and villages. 


Much Highway Construction. Vene- 
zuela’s industrial cities and agricul- 
linked with a 
Until re- 
cently, they were separated by moun- 


tural areas now are 


network of good roads. 














WARREN L. BAKER 
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On-the-spot reports from Venezuela... 


Venezuela is moving from the burro to the airplane age almost oternight. Open- 
ing up is a new era which promises to bring unparalleled progress to the country. 
Private capital oil industry is one of the keystones responsible for this remarkable 
change, and is undergoing a significant growth. 

A first-hand account of what has taken place in Venezuela oil and what is ahead 
will appear in a Special Report in the International Outlook Issue August 15. War- 
ren L. Baker, Wortp Ow Editorial Director, is preparing this report after spending 
four weeks in Venezuela. 

Second keystone in Venezuela’s progress and brilliant prospects is the wise spend- 
ing of government’s income from oil on public improvements. This is the subject of 
the accompanying article, Baker’s first story since his return. 
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HOTELS BEING BUILT in Venezuela will go far toward providing facilities for tourists. Most spectacular is the new 15-story circular Humboldt 
Hotel atop Mt. Avila overlooking Caracas (left). It is reached by cable car. Hotel Tamanaco (right) in Caracas offers gay international life. 


tains and poor roads. An integrated 
modern railroad system also is under 
construction, and all parts of the 
country are connected by airlines. 
Both the farmers and city dwellers 
are benefiting. 

The nation now has approximately 
9000 miles of highways, with about 
half of this amount paved. In 1945 
there were only 3100 miles of high- 
ways, less than 800 of which were 
paved. The program calls for over 
14,000 miles of highways by 1965. 

One dramatic evidence, and there 
are many, of Venezuela’s rapid prog- 
ress is the divided six-lane illuminated 
10.5-mile superhighway, which con- 
nects Caracas with Maiquetia airport 
with 200 national and international 
flights daily) and the harbor city of 
La Guaria. 

This spectacular toll highway, 
1953, ) 
19-mile twisting, 


opened in eliminates the old 
climbing and con- 
gested route that took an average of 
one hour. Now the trip from the 
Caribbean Sea up 3000 feet to Cara- 
cas requires only 20 minutes. Features 
of the road include two tunnels, one 
more than a mile in length; three long 
deep-gorge spanning bridges; numer- 
ous massive fills that range up to 140 
feet in height; and 36 sweeping curves 
in place of the 365 sharp curves of the 
old road. 

A connecting superhighway sweeps 
through congested eastern Caracas to 
connect with a new highway to ex- 
panding interior agricultural and in- 
dustrial areas, These, together with a 
third being completed across the 
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Facilities range from swimming pool to putting green. 


mountains that wall Caracas, will 
liberate the city. 

Several highways of nation-wide 
importance have been completed. A 
550-mile paved highway from Cara- 
cas to the Colombian border was com- 
pleted in 1956. Several other im- 
portant projects were among the 680 
miles built in 1956 at a cost of $70 
million. 

Last May the 
nounced the awarding of a contract 
for construction of a bridge across 
Lake Maracaibo, thus providing un- 
interrupted flow of traffic from Mara- 
caibo to the oil fields on the eastern 
coast of the lake. 

Automobile registrations have 

soared to 300,000. Ten years ago, they 
listed 35,000. Practically all are Amer- 
ican Cars. 
Great Progress in Agriculture. 
Agricultural development is being 
pushed hard. Vast irrigation projects 
are converting marginal lands into 
good farms. 

Traditionally, Venezuela has had 
to import much of its food supply, but 
recent great strides promise to change 
the picture. Agricultural schools and 
government experimental farms are 
farming tech- 


government = an- 


introducing modern 
niques, 

A significant step toward making 
Venezuela economically strong agri- 
culturally is a newly-completed $70 
million giant irrigation project in 
Guarico State. It will irrigate 275,000 
acres of heretofore low productive 
capacity. Backbone of the project is 
a nine-mile earthern dam across the 


Guarico River, which will control 
highly damaging floods during the 
rainy season and provide water dur- 
ing the dry season. 

The irrigated land has been di- 
vided into 550 farms averaging al- 
most 500 acres each. The government 
is building concrete houses, each with 
barn, chicken house, pig pen and tool 
shed. All houses will have running 
water and electricity. 

An even larger irrigation project 
has been started in Barinas State in 
the western plains. It will irrigate 
more than 600,000 acres. 

Other irrigation and electrical dams 
have been constructed elsewhere, and 
others are planned. Hundreds of ar- 
tesian wells have been drilled in some 
areas to provide water for cattle and 
small-scale irrigation. 

Financial aid in the form of long- 
term loans enable farmers and ranch- 
ers to purchase new farms and live- 
stock. 

Surpluses of sugar, coffee and rice 
enable Venezuela to export these 
products, whereas there was a short- 
age a few years ago. Food imports, 
despite rapid population growth, now 
are but 10 percent of total imports, 
compared with 20 percent in 1950. 

Beef supplies are rising rapidly, 
and at the same time showing great 
quality improvement. The govern- 
ment is importing selected breeding 
stock and selling them to breeders. 

Production of pasteurized milk has 
risen to 25 million gallons, compared 
with 4 million gallons in 1948. 

Improved farming conditions are 
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stopping the tendency to migrate from 
rural areas to industrial centers be- 
cause of higher wages. 

With such progress in agriculture, 
Venezuela can expect to eat better 
and more cheaply. 


Huge Industrial Expansion Oc- 
curring. A large number of new in- 
dustries are springing up. Foreign 
private capital is making large invest- 
ments as the nation’s living standard 
rises. The government is speeding the 
advance by constructing certain 
needed basic industrial plants. 

Contracts for construction of a steel 
mill were made by the government at 
the end of 1955. The original con- 
tract was for a $173 million 425,000- 
ton annual capacity plant. However, 
the contract was modified in mid- 
1956 to increase the capacity to more 
than 600,000 tons. 

Development of the country has 
been at such a fast pace, the capacity 
of the mill was increased to 1.2 mil- 
lion tons in mid-1957, Total cost of 
the plant will be about $350 million. 
A part of the mill is expected to go 
into operation in 1958, with the re- 
mainder in 1960. 

Venezuela currently consumes more 
than 600,000 tons of steel per year 
(exclusive of machinery), or 14 times 
the 43,000 tons used in 1943. This 
rapid growth explains the decision to 
enlarge the steel mill. 

Iron ore production in 1956 totaled 
11 million tons, compared with 8 mil- 
lion tons in 1955. Reserves of iron ore 
now are estimated in excess of 2 bil- 
lion tons. 

An important project recently com- 
pleted is a government-built petro- 
chemical plant to manufacture ferti- 
lizer, chlorine, caustic soda and ex- 
plosives from natural gas. Later, the 
plant will be expanded to produce 
other products. 

The government has launched a 
10-year railroad building program 
that calls for construction of 2640 
miles of railways. 

Generation of electrical power has 
increased more than 10 times since 


1938. 


Education Advancing Rapidly. 
Venezuela is making notable progress 
in releasing the bonds of illiteracy 
which have tied down so many of its 
people for centuries. An ambitious 
school building program, complete 
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with the training of instructors, is 
well along toward its goal. 

As recently as 1950 only one out of 
every two Venezuelans could read or 
write. Already the proportion of 
illiterates is much lower. 

A recently-enacted law makes edu- 
cation compulsory from 7 to 14 years 
of age, and free to all from kinder- 
garten through university levels. 

Hundreds of completely new public 
schools have been constructed in re- 
cent years. There are now more than 
7000 primary schools functioning, 
with registration around 650,000. Ap- 
proximately 250 high schools are in 
operation; nine years ago, there were 
fewer than 100 in all of Venezuela. 
Many of the new public schools have 
been built in rural areas. 

There are three public universities. 
Medicine, engineering, teaching, and 
law are the most popular studies. 

The Central University at Caracas 
is housed on a completely new mod- 
ernistic campus, complete with 1500- 
bed hospital, 45,000-seat stadium, etc. 
To date, more than 35 buildings have 
been completed. There are seven 
units, or groups, that house all the 
facilities for separate schools, each 
having its own access. 

Public school construction in 1955 
consisted of 30 primary schools, 34 
rural schools, 17 kindergartens and 
28 others. In 1956 a total of 75 new 
public schools were opened, including 
22 primary schools, and 10 rural 
schools. Total expenditures for edu- 
cational buildings amounted to $20.3 
million last year. 


Fine New Hotels Encourage Tour- 
ists. Tourism will play an increas- 
ingly important role in Venezuela’s 
economy. Until recently, adequate 
transportation and hostelries did not 
exist. Both conditions are being cor- 
rected. Comfortable hotels will be 
found in most important towns, and 
resort hotels have been built. 

A luxury hotel, the 400-room 
Tamanaco, is in operation at Cara- 
cas. It offers gay night life, swim- 
ming, and an enhancing view. 

Still more spectacular is the new 
15-story circular 70-suite Humboldt 
hotel atop Mt. Avila, complete with 
glassed observation tower and interior 
heated swimming pool. Nearby is a 
dance pavilion and ice skating rink. 

The Humboldt is reached by a two- 


mile 10-minute cable car ride. A 





breathtaking panoramic view is the 
reward. On one side, Caracas lies 
spread out 4000 feet below. On the 
other side, the Caribbean Sea can 
be seen on clear days. The cable car 
system recently has been extended 
down the other side of Mt. Avila to 
port city of La Guaria, and will be 
extended to two adjoining peaks. 

A number of other hotels have been 
built as a part of the government’s 
public projects. Five new hotels were 
completed in 1956, and work has been 
started on others. By the end of 1957 
a score of modern hostelries will have 
been built since 1951. In addition to 
the Tamanaco, private interests have 
constructed the sizabhe, first class 
Hotel del Lago at Maracaibo. 


Channel Makes Lake an Interior 
Sea. Lake Maracaibo now is an in- 
terior sea. A 22-mile canal, or chan- 
nel, has been dredged through the 
sand bars at its narrow entrance. The 
$42 million project, like many others 
in Venezuela, will be paid for by tolls 
collected from users. 

This development will reduce 
greatly the cost of moving Venezuela 
oil to international markets, doing 
away with the necessity of using small 
lake tankers and reloading the oil on 
larger tankers in the Caribbean. It 
now is possible to load big ocean- 
going tankers right in the lake, a 
long-needed expediency. 


Greater Progress Lies Ahead. 
Petroleum income is the base for 
Venezuela’s striking advancements. 
Oil developed by private capital is 
enabling Venezuela to advance from 
the burro age to an era character- 
ized by such modern devices as the 
airplane. To the income from oil is 
being added that from the newly- 
developed iron ore deposits, which 
soon will be considerable. 

Venezuela still has a long way to 
go. Many of its people are still un- 
educated. Numeroys families still live 
in slum shacks and have low stand- 
ards of living. However, Venezuela is 
on its way to modern-day life at a 
high rate of. speed. 

Prospective growth in income from 
expanding private capital investments 
in oil, iron ore and other industries, 
coupled with the government’s large- 
scale public improvement program, 
presages even bigger and better things 
ahead for Venezuela. —The End 
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INTEREST IN Bo ivia’s oil possibili- 


ties is stirring anew. To date, petro- 


| Jleum development has been confined 











largely to the Subandean Belt south 
of Parallel 20°. 


private companies have begun 


Recently, however, 
ac- 
tivity north of this parallel, and have 
applied for concessions within the 
Belt up to latitude 14°45’ (See map). 

These operations appear well justi- 
fied since this northern area has ap- 
proximately the same sedimentary 
and basin conditions as the produc- 
tive regions farther south, and could 
contain similarly important oil ac- 
cumulations. 

Concessions already granted do not 
cover completely the attractive areas. 
Extensive tracts with good oil pros- 
pects still are available. In Zone I, 
for example, about 5 million acres to 
75 million acres offer interesting 
prospects, and Zone II has a greater 
remaining area with petroleum pos- 
sibilities than that already applied fo 
by private companies, 

While Zone III is not as promising 
as Zones I and II, it is possible that 
future information may put its pros- 
pects in a more favorable light. And 
it should be recalled that a small oil 
field was discovered and produced 
many years ago at Pirin, Peru, on the 
northwest shore of Lake Titicaca. Al- 
though it was a minor accumulation, 
this occurrence indicates at least that 
some petroleum possibilities exist in 
the Central Bolivian plateau. 


Approximately 200 known oil and 


Under the impetus of a new 
oil code, which widens the door 
for private capital operations in 
Bolivia, interest in the nation’s 
oil potential currently is rising. 
In this article—Part I of a two- 
part article—the author dis- 
cusses Bolivia’s likely areas and 
the law which was designed to 
stimulate the industry’s explo- 
ration and development. 

Part II, which will appear in 
the August issue of WORLD 
OIL, will be devoted to a dis- 
cussion of: 

© Current exploration and 
drillmg operations. 

© Crude production and pipe 
line facilities. 

® Geology. 

© Exports. 
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Bolivian Oil Interest Warming Up—Part 1 


3 Major Oil Fields Added 
To Concessions Listing 


Nation’s pipe line network and extended acre- 


age available to private capital concessions stir hopes anew. 


By ENRIQUE T. MAURI 
Consulting Geologist 
La Paz, Bolivia 
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Until 1955 Bolivia’s monoply company Yacimientos Petroliferos Fiscales Bolivianos held rights 

over all oil industry activities; however, on October 26, 1955, the new petroleum code was 

decreed. It became law October 20, 1956, and the nation immediately drew the interest of 
private capital. 
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gas seeps occur throughout Bolivia. 
Most of them exist in the 650-mile 
Subandean Belt, which extends from 
the Argentine frontier to the Peruvian 
border on the north. Although these 
seeps do not establish the definite 
existence of important oil accumula- 
tions, they obviously demonstrate the 
presence of source beds. 

An important factor in the con- 
sideration of petroleum possibilities of 
Bolivia, is the discovery by Yacimien- 
tos Petroliferos Fiscales, the Argentine 
monopoly company, of the Campo 
Duran and Madrejones oil fields, just 
south of the Bolivian border. Reserve 
estimates based on drilling to date 
indicate that these fields are of ex- 
ceptional importance in comparison 
with others of northern Argentina and 
Bolivia. 

According to the calculations of M. 
Elliot, geologist of the 
United Nations', Campo Duran alone 
is estimated to have reserves of 182 
million barrels of oil and 1740 billion 
cubic feet of natural gas. Madrejones 


consulting 


is considered to be an equally good 
reservolr. 

If the favorable conditions of this 
sedimentary basin in northern Argen- 
tina continue northward 
frontier, it is conceivable that oil fields 
of the Campo Duran type also will 
be found in Bolivia, with reserves and 


across the 


productive capacity well beyond those 
of currently producing fields. 

Also a factor in generating renewed 
interest in Bolivian prospects is the 
nation’s current pipe line transporta- 
tion network. With the present system 
and projected additions, oil produced 
by private companies would be able 


to reach the Pacific Ocean. 

While the development of the na- 
tion’s oil resources was vested in 
Yacimientos Petroliferos Fiscales Bo- 
livianos until 1955, the government 
decreed on October 26 of that year a 
new and modern petroleum code. It 
was implemented by operating rules 
about three months later, and became 
the law of the land with congressional 
approval Oct. 20, 1956. 

The new code immediately at- 
tracted the attention and interest of 
private capital, Furthermore, the law 
contained a double objective: it re- 
tained a portion of the national area 
for development by the state, and it 
opened up the remainder for develop- 
ment through concessions to private 
interests. 

Approximately 7 percent of the 
country is retained for YPFB develop- 
ment; the remainder—about 394,000 
square miles in three zones—is avail- 
able for private enterprise. 

Although little time has elapsed 
since the new oil code became effec- 
tive, three major international com- 
panies already have applied for con- 
cessions. (See Table 1) And others 
are considering similar action. 

In addition, about 78 million hec- 
tares (about 193 million acres) have 
been applied for under reconnaissance 
permits (See Table 2), which carry 
no rights as far as subsequent conces- 
sion applications are concerned. 

Agreements between YPFB and 
private companies provide for devel- 
opment of tracts inside the area re- 
served to the government company by 
the oil law. These agreements call for 
Glenn McCarthy, Inc., to develop 


TABLE 1 


Concessions Granted or Applied for to Date 








| 





Area in Hectares* 





COMPANY | Zone l Zone II Zone III 
Bolivian Gulf Oil Company 500,000 1,100,000 1,600,000 
Shell Prospecting Company, Ltd 499,984 1,469,027 1,969,011 
Andes Oil Company, Inc.t | 498,709 | ee ; 498,709 
Total | 1,498,693 | 2,569,027 4,067,720 

* One hectare equals 2.471 acres. 


t Joint venture of Pure Oil Company, Sohio Oil Company and Hancock Oil Company. 


TABLE 2 


Reconnaissance Permits Applied for 























COMPANY Location Area in Hectares* 
Barium Steel Corporation. . Zone I 6,000,000 
Bolivian Gulf Oil Company.... Zones I & II 31,241,000 
California Exploration Company... Zones I & II 18,465,650 
Consolidated Cuban Petroleum Company Zones I, II & III 5,915,000 
Shell Prospecting Company, Ltd.... vs é reTwee s¥ Zones I & II 11,174,000 
Yacimientos Petroliferos Fiscales Bolivianos (as a private Co.) Zone II | 5,304, 

Total... <iniadécinaiedna’ Lott nivc 
* One hectare equals 2.471 acres. 
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351,232 hectares (867,894 acres) and 
Bolivian Gulf Oil Company to de. 
velop 1.5 million hectares (3,706,500 
acres). However, McCarthy’s area, in 
accordance with his contract, was re- 
duced by about 25 percent, leavin 
him 260,061 hectares (642,610 acres), 

Thus, present private activity has 
been extended to cover 4,067,720 hec- 
tares (slightly more than 10 million 
acres) under exploration-development 
and direct development concessions; 
66,925,650 hectares (almost 165.5 
million acres) under reconnaissance 
permits; and 1,760,061 hectares 
(about 4.3 million acres) under YPFB 
private company agreements. Total 
coverage under these classifications 
amount to 72,753,431 hectares, or al- 
most 180 million acres. 

Subsequent to the reduction of the 
McCarthy area, it was reported that 
McCarthy was selling his oil interests 
in Bolivia. Four U. S. oil and gas 
companies obtained an option from 
the Bolivian government covering the 
approximately 900,000-acre conces- 
sion formerly held by McCarthy, 

The four companies are ‘Tennessee 
Gas Transmission Company, Union 
Oil and Gas Corporation of Louisiana, 
and Lion Oil Division of Monsanto 
Chemical Company, all of Houston, 
and Murphy Corporation of El Do- 
rado, Ark. 

The same four firms also have en- 
tered into a contingent contract with 
McCarthy individually and with 
Glenn McCarthy, Inc., a Delaware 
corporation, and Glenn McCarthy de 
Bolivia S. A., to purchase all the 
equipment they had in Bolivia, plus 
an assignment of all rights or claims 
in the old McCarthy concession. Me- 
Carthy has said he has four shut-in 
oil wells, capable of producing 1700 
barrels a day, and extensive natural 
gas reserves. 

The four firms, if the option is ex- 
ercised, will pay McCarthy and his 
companies $1.5 million in cash, plus 
an additional like amount out of pro- 
duction payments in the future in the 
event oil and gas are produced and 
can be marketed. An_ undisclosed 
amount in advance royalties and taxes 
will be paid the YPFB when the con- 
cession becomes effective. 

Tennessee Gas, which will own 35 
percent interest in the concession, will 
be the operator for the four com- 
panies through its newly-formed sub- 
sidiary, Chaco Petroleum, S. A. 

This is the second venture of the 
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TABLE 3 
Enptonuttens Period and Deposit Required 








= Guarantee Deposit for Concessions of Exploration 





Zone Exploration Period and Subsequent Development* (Per Hectaref) 
I | 4 Years Without Extension } $0.20 (U.S.) 
II | 4 Years With 2-Year Extension 10 
III 6 Years With Two 2-Year Extensions} .05 
| 








* F or direct development concessions, these amounts are doubled. 


four companies into South America. 
They previously obtained an interest 
in a concession in Lake Maracaibo, 
Venezuela. 

In 1938, the governments of Bo- 
livia and Brazil signed a contract for 
the exploration and development of 
oil in an area of approximately 3,- 
448,000 hectares (almost 8.5 million 
acres). Production from this tract was 
to guarantee payment of Brazil for its 
expenditures in constructing a rail- 
road (in between Santa 
Cruz in Bolivia and the Brazilian 
frontier at Corumba., 

The area reserved for this project 
lies in the Subandean Belt west of 
Santa Cruz, approximately between 
latitude 17°20’ and the Parapeti River 
at about 20° latitude. The oil code 
excludes this area from the zones open 
to private capital, For various reasons, 
the proposed exploration has not 
reached the drilling stage, but the 
Bolivian-Brazilian Mixed Commission 
was expected to take some action 
toward development in the near fu- 
ture. 

Division of the country into three 
geographic zones was made on the 
basis of relative petroleum potentiali- 
ties as well as accessibility to com- 
munication facilities. The maximum 
total area which can be granted a 
given concessionaire in each zone is 
varied: 1,235,500 acres in Zone I; 
3,706,500 acres in Zone II; 7,413,000 
acres in Zone III. 

Similarly, obligations of 
a concessionaire regarding explora- 
tion periods, guarantee deposits, sur- 


progress ) 


economic 


TABLE 4 


Development Surface Taxes* 
(For Both Direct and Subsequent Development) 
(U. S. $ Per HectareT) 











Payment ] 

Period Zonel | Zonell | Zone III 
Initial Tax.....| $0.40 | $0.30 | $0.20 
First 5 Years. . 15 .10 .08 
Next 5 Years... 45 .30 15 
Next 5 Years... 125 | 80 50 
Next 5 Years. . | 1.50 | 1.00 .60 
Next 10 Years. . 1.25 .80 50 
Next 10 Years. . 1.00 .50 30 





*The term of both direct Doutenenias and de- 
velopment portion of exploration-development con- 
cessions is 40 years. 

t One hectare equals 2.471 acres. 
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+ One hectare equals 2.471 acres. 


face taxes, work obligations, etc., fol- 
low a progressive scale for the respec- 
tive zones. 

General taxes, required in addition 
to surface taxes listed in Table 3 and 
Table 4, include: 

@ An 11 percent royalty or share of 
the oil and/or natural asphalt pro- 
duced and utilized. 

@ A 30 percent income tax on net 
profits. 

@ A 50 percent excess profits tax. 

For the purposes of the 30 percent 
income tax, net profits are defined as 
the income obtained after deducting 
operating costs. Included in operating 
costs are: 

1. General administration expense. 

2. Depreciation of tangible assets. 

3. Amortization of intangible assets. 

4. All other costs, such as operating 
losses, damage, destruction, theft and 
loss of equipment. 

In addition, there is a tax-free de- 
pletion allowance of 27 percent based 
on the value of gross production, but 
limited to a maximum of 50 percent 
of the concessionaire’s net profits. 

The 50 percent excess profits tax 
is applicable when, after deducting 
the 30 percent normal tax, the 
amount of remaining net profit ex- 
ceeds the total paid as surface taxes 
and royalty—provided the excess is 
greater than 10 percent of the un- 
amortized remainder of invested capi- 
tal. 

Concessionaires enjoy complete 
exemption from import duties on all 
machinery, tools and other equipment 
required for his operations, the tax 
regulations of the petroleum code be- 
ing distinct and separate in this re- 
spect from the normal tax regulations 
of the country. Further, the applica- 
tion of the code’s provisions to a given 
concession may not be altered during 
the life of that concession. 

Oil company employes, however, 
are subject to the same normal income 
taxes as others in the country and 
follow an established scale. 

The concessionaire has complete 
administrative authority over his op- 
erations, although he is required to 


furnish certain information to the 

government. In addition, since the oil 

industry is considered to be a public 

utility, the concessionaire enjoys cer- 

tain special privileges. These include: 
® Occupation of federal lands. 

© Expropriation of private lands. 

© Free importation of necessary op- 
erating equipment. 

@ The ability to operate in the 
country before establishing juridical 
status by simple proof of residence. 

@ Free convertibility of funds into 
foreign exchange. 

In connection with exchange con- 
version, it should be pointed out that 
the concessionaire may freely convert 
funds resulting both from his capital 
investment and/or from the sale of 
his products. He may also retain 
abroad funds derived from the sale 
of his exports. Any excess of foreign 
exchange may be freely converted to 
Bolivian currency, or vice versa, with- 
out restriction. 
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Dignitaries Load First Crude Oil 


The first crude oil produced from the offshore Persian Gulf at Aramco’s Safaniya field was 
loaded at Ras Tanura May 5, 1957, into the Japanese tanker M. S. Nissyo Maru. The big Saudi 
Arabian offshore oil field is now producing about 50,000 barrels daily (See WORLD OIL, April 
1957, “Saudi Arab Offshore Field to go on Production,” Page 238) The ceremony pictured here 
shows H. H. Amir ‘Abd al-Muhsin ibn Jiluwi (center) representing the Governor of the Eastern 
Province in Saudi Arabia, initiating the first delivery of crude into the tanker by turning a valve. 
Also shown are (left to right) Captain Tatsuo Nitts, of the M. S. Nissyo Maru; L. H. Rushmer, 
district manager, Arabian American Oil Company at Ras Tanura; H. H. Amir ‘Abd al-Muhsin ibn 
Jiluwi; R. L. Keyes, president of Aramco; Shaikh Sa‘ud al-Dughaithir, deputy minister of finance 
for Eastern Saudi Arabia; and Shaikh Turki al-’Utaishan, acting director of labor and labor 


affairs in the Eastern Province. 


Italian Company to Explore in Sicily 


Sicilian Regional Government Pres- 
ident La Loggia has announced to the 
Sicilian Assembly that an agreement 
has been concluded between his gov- 
ernment Ente Nazionale Idro- 
carburi, the Italian state oil and gas 


and 


research and producing monopoly. 
Under terms of the pact, the latter is 
to create in Sicily two or more stock 
companies with headquarters in Sicily 
to conduct oil exploration operations. 

The Regional Government report- 
edly will run no risk should explora- 
tion prove unsuccessful. If oil and/or 
gas are found, the Government itself 
will be entitled to participate in the 
companies to the extent of 25 percent 
ownership. The Regional Government 
the 
money for concessions and royalties 


also will be entitled to collect 
after production js established. ENI 
has been assigned an area of almost 
$45,000 acres in Sicily. 
In connection with ENI activities 
in Sicily, it is reported that Gela | 
well has been put into production and 
that it has been producing more than 
1000 barrels a day. It was expected 
officially that the output could be in- 
creased to 1500-1700 barrels daily 
through the installation of a new 
pumping system. This information 
confirms that Gela 1 is not flowing. 
Meanwhile, the rig at Well 3 loca- 
tion had reached 8858 feet and the 
objective structure was expected to be 
reached at about 
July. The drilling of Gela 4 was to 


11,150 feet early in 
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begin immediately after completion of 
Well 
pected to be completed, and the spud- 
ding in of Gela 5 was scheduled soon. 


3. This summer, Gela 2 is ex- 


Honduras Company's Stock 
Sold By 3 Associates 


Petroleos Hondurenos, a Honduras 
Corp., has been sold and its 10-million- 
acre oil and gas exploration conces- 
sion covering the Departments of 
Olancho and Santa Barbara trans- 
ferred. 

The purchasers, headed by John A. 
Crichton, president of Oil and Gas 
Property Management, Inc., of Dallas, 
include Col. D. Harold Byrd of Dallas; 
Georesearch, Inc., of Shreveport, La. ; 
American Maracaibo Co. of New 
York; Justiss-Mears Oil Co, of Louisi- 
ana; Western Hemisphere, Inc., of 
Oklahoma; and McRae Oil and Gas 
Corp. of Denver. 

Lester Foran, of Corpus Christi, 
and his associates, C. A. Mansheim, 
also of Corpus Christi, and Lynn S. 
Hom Holmes, Gegucigalpa, Hon- 
duras, were the owners of Petroleos 
Hondurenos. They were granted the 
concession last year. 

Concession terms granted Foran 
and his associates last year called for 
a 20-year primary term, renewable, 
and a ‘life of production’ clause 
when areas or zones were converted 
from prospective and exploratory 
status to commercial oil or gas pro- 





duction. Also, under this concession, 
the concession holder was entitled to 
either 25 percent of the net profits or 
'g of gross production. 


Atlantic and Pancoastal 
Complete Venezuela Well 


The Atlantic Refining Company 
and Pancoastal Petroleum Company 
have announced the completion of 
their Caro 1 on the San Jose de 
Guanipa concession as an offset to 
the recently completed Sinclair 
Aguasay 3 discovery well in the State 
of Monagas, Venezuela. 

Drilled to a total depth of 13,647 
feet, the well has been dually com- 
pleted with a total flow of 1185 bar- 
rels daily through %-inch chokes 
with oil gravities ranging between 30 
and 35. Perforations were at 13,403 
feet to 13,415 feet and 13,322 feet to 
13,340 feet. A lower zone at 13,579 
feet to 13,597 feet also was tested and 
produced 30.5 gravity oil. 

A depth of over 8000 feet had been 
reached in the drilling of Caro 2 with 
total depth projected to about 13,500 
feet. 

Atlantic and Pancoastal jointly 
hold approximately 13,500 acres in 
this area. 


WAPET to Continue Its 
Geophysical Operations 

After usual seasonal delays, West- 
ern Australian Petroleum Pty. Ltd. 
will resume geophysical operations 
with a seismic crew which will cover 
the coastal areas of the Canning 
Desert Basin. In mid-May a second 
seismic crew was scheduled to begin 
operations in the North Fitzroy Basin. 

During March, a geological party 
conducted a detailed ground survey 
in the vicinity of Moora, seismic 
crews carried out reflection and re- 
fraction tests at Learmonth and a 
gravity party was operating at Cape 
Range. ; 

WAPET?’s 17B well on Dirk Har- 
tog Island reached 4062 feet on April 
16. Between 3290 feet and 3295 feet, 
drill cutting samples showed some 
fluorescence, and drill stem tests were 
made, but there were no gas or oil 
showings. On March 20, between 
2687 feet and 2701 feet, a gas odor 
and slight fluorescent were encoun- 
tered, but the formation did not show 
porosity or permeability except along 
fractures. 
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What's Happening 





Stanley W. G. Lehman 


James V. Pickering 


STANLEY W. G. LEHMAN and 
JAMES V. PICKERING, each with 
more than a quarter-century of expe- 
rience in the international oil indus- 
try, have been elected directors of 
Standard-Vacuum Oil Company. 
These new appointments increase the 
board of directors to ten, representing 
an aggregate of almost 300 years of 
operating experience. 

Both of the new directors were 
born in the Midwest, both received 
degrees at Havard and each took an 
overseas marketing assignment in 
China soon after joining what is now 
the Standard-Vacuum organization. 

Lehman has been Stanvac’s general 
representative in Australia for the 
past two years, serving also as an offi- 
cer or director of five affiliated com- 
panies which operate in that country 
or in New Zealand. He formerly was 
assistant general manager of the com- 
panys Marketing division in India 
and general manager in the Philip- 
pines. During World War II, he was 
interned by the Japanese at Santa 
Tomas in the Philippines. 

Pickering, Stanvac’s general repre- 
1954, as 
well as chairman and managing di- 
rector of its tanker operating company 
there, held various positions in China 
during his early days in the oil in- 
dustry. During World War II, he 
served in both India and China, help- 
ing to get vitally needed petroleum 
supplies to the Armed Forces. In 1949, 
he became general manager of the 
company’s China division at Shang- 
hai. In 1951 he was appointed man- 
aging director of Stanvac’s marketing 
subsidiary in Indonesia. 


sentative at London since 


DR. ENVER NECDET EGERAN 


has been appointed assistant to the 
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manager of Mobil Exploration Medi- 
terranean, Inc., Socony Mobil Oil 
Company’s Turkish producing affili- 
ate. Dr. Egeran went with Mobil Ex- 
ploration Mediterranean from the 
Turkish government, where he served 
as vice president of the Petroleum 
Administration. 

A native of Cyprus, Dr. Egeran was 
educated in Cypriot, Turkish and 
French schools. 


JOHN PAUL JONES, chief of in- 
dustrial relations for the Manufactur- 
ing department of The Standard Oil 
Company (Ohio) at Cleveland, has 
begun a two-year loan assignment as 
assistant to the manager of employe 
relations for the Iranian Oil Explora- 
tion and Producing Company and the 
Iranian Oil Refining Company at Te- 
heran, Iran. 


DONALD R. GEARHART, since 
1944 vice president of Sinclair Oil & 
Gas Company, and 
a 34-year veteran 
Sinclair production 
executive, has been 
elected president of 
Sinclair Canada 
Oil Company. Sin- 
clair Canada is a 
subsidiary of Sin- 
clair Oil & Gas 
Company, Tulsa. 

With the acqui- 
sition of the Canadian properties of 
Southern Production Company, Sin- 
clair now has production of about 
5500 barrels daily in Canada, and 
about 5,750,000 gross acres of unde- 
veloped leases and reservations in 
British Columbia, Alberta and Sas- 
katchewan. 

An intensified exploration and de- 
velopment program under a reorgan- 
ized and augmented staff is planned 
for 1957. 

The program will be under the ac- 
tive direction of WALTER P. WIL- 
SON, vice president and general man- 
ager of Sinclair Canada. Born in 
Pincher Creek, Alberta, Wilson has 
represented Sinclair in Mid-Continent 
fields, in Colombia, Ethiopia, Iran, 
and, for the past five years, in the 


Donald R. Gearhart 





company’s Canadian exploration and 
production. 

D. A. JEROME, since 1953 district 
land man for Sinclair Canada, has 
been named a vice president. KEN- 
NETH W. GERMOND, for the past 
eight years with Southern Production, 
has been appointed manager of ex- 
ploration in Canada, and GEORGE 
F. CHADBURN, former division land 
man for Southern, has been appointed 
manager of the Land department. 


* 
JOHN H. THACHER has been 


named president of Iran California 
Oil Company, 
Standard Oil Com- 
pany of California’s 
subsidiary _partici- 
pating in the Iran- 
ian Consortium, He 
succeeds S. Z. 
| NATCHER who 
has been named 
head of public re- 

= lations for SoCal in 
John F. Thatcher San Francisco. 
Thatcher is a Princeton graduate in 
geology and has been with SoCal 
since 1930. 





7 
ROBERT B. DUMMETT has 


been appointed a director of The 
British Petroleum Company Limited 
to fill the vacancy on the board 
caused by the resignation of B, R. 
JACKSON. Since 1953 Dummett has 
been managing director of The Com- 
monwealth Oil Refineries Limited, 
BP’s marketing organization in Aus- 
tralia. 

D. ANDERSON, A. E. C. DRAKE 
and C. E. SPEARING have been ap- 
pointed directors of BP Trading Lim- 
ited, The British Petroleum Com- 
pany’s principal trading subsidiary. 

P. T. COX has been appointed 
managing director of BP Exploration 
Limited. 

. 

DR. ROBERT WHEELER of 
Oklahoma City is in Tel Aviv, Israel, 
on an oil reconnaissance trip for The 
Pyramid Oil Company and the Joseph 
Hirschorn interests of Toronto, Can- 
ada, and New York City. He was 
scheduled to spend a month surveying 
oil potentialities in Israel. 
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DRALLING HINTS 


These How-To-Do-It Ideas Can Save You Money 














Combine Doghouse and Tool Bin 


A combination small parts storage 
house and a bin for safe-keeping of 
slips, tongs, fishing tools, etc., when 
not in use, can be built handily on a 
single skid. In addition, a hinged steel 


ramp spans the gap between the bin 


and the substructure floor—simplify- 
ing the job of handling heavy tools 
with the cat line. When the rig is to 
be moved, the ramp folds back on top 
of the bin. 

The ramp hinge is made by run- 
ning one piece of tubing or drill pipe 


through another of larger diameter, 
and welding the inner pipe to heavy 
pads which are in turn welded to the 
rig-end of the bin. Shelves and com- 
partments within the storage house 
can be varied to suit the needs of 
the rig. 








Manifolding Simplifies 
Mud Piping System 


A high pressure mud manifold that 
combines efficiency in use of pipe and 
fittings, along with ease of operation, 
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is contained in the installation em- 
ployed by one contractor. The rec- 
tangular horizontal manifold has four 
outlets and/or inlets on each side and 
a valve at each end. Supported by 
pipe legs and standing about two feet 
above ground level, the manifold is 
decked over with heavy gage ex- 
panded metal. Standing on this non- 
skid deck, a man can operate all 
valves quickly and without having to 
move more than two or three feet. 
Simply by breaking out eight unions, 
located on the short vertical run be- 
neath the tee at each valve, the entire 
manifold unit may be lifted out and 
easily spotted and re-connected at the 
next location. 





Side Racks Increase 
Pipe Basket Efficiency 


Rigging-up time is saved, fewer 
light weight pipe materials are dam- 
aged and tempers are spared through 
the use of the multi-compartment pipe 
basket illustrated in the accompany- 
ing photograph. Used for racking and 
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PUT IT UP WITH RIVETS! 





We firmly believe any thorough, 
impartial tests will prove that 


HOSmith 


ROCK BITS 
ARE THE BEST? 


see ds ee) | ee oT oe) Bal of 0B 





fer, 
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the 





Use 


We have sound reasons for that belief. Drillers in 
many different oil fields have run tests for their own 
information, tests made on their own conditions, 
without any consultation with us... they tell us that 
H. C. Smith Bits have shown up best. Their reports 
confirm our own tests, our own supervised field trials. 


Back of these test results is the fact that H. C. Smith 
Bits are better built! Advanced engineering — 
improvements in tooth design, bearings and other 
vital parts— precise continuous metallurgical control 
through each modern manufacturing step...these 
are among the important reasons why H. C. Smith 
Rock Bits are the best! 
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e -every bit the best AND PLANT: COMPTON, CALIF. 

: BRANCHES IN ALL PRINCIPAL OIL CENTERS 
: IN THE UNITED STATES AND CANADA 
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hauling of the numerous and various 
lengths, sizes and types of pipe used 
in mud, water and fuel lines, which, 
at best, are difficult to sort and handle 
when fittings, unions and valves are 
left on them, this basket has two aux- 
iliary racks slung on the outside of 





elief Valve Importance 


mp R | 
~—- More Critical 


Becomes 


the main structure. 














As mud pumps are necessarily 
operated at near capacity to meet 
the constantly increasing demands 
on drilling circulating systems, the 
safety demands on the relief valve 
become greater. 


Responsibility for reducing hazards 
of personal injury, equipment 
damage and drilling trouble by re- 
lief of excessive drilling mud pres- 
sures, calls for a valve that assures 
positive instantaneous pressure re- 
lief at maximum volume and auto- 
matic restoration of circulation 
upon correction of the overloading 
condition. These requirements have 
been accomplished in the Kinzbach 
Model 112 Pressure Relief Valve 
by combining two unique methods 
of restraining the valve piston, 
yielding a _ characteristic action 
from a decreasing force against the 
valve piston on opening move- 
ment, and conversely, an increas- 
ing force during closure. This 
assures higher effective lift during 
valve action. 


When excessive circulating pres- 


sures occur, the valve either re- | 


peats its cycle of rapid opening 
and closing, or remains open until 
the obstruction is removed or the 
pump stopped. Momentary blocks 
do not require pump shutdown to 
reset the valve. Movement of fluid 
may not be materially affected, 
preventing danger of stuck drill 
pipe as might occur with arrested 
circulation. Compounding Heads 
are available where pumps are 
used in series. 


Kinzbach Model 112 Pressure Re- 
lief Valves are available in 2” and 
3” sizes with pressures ranging 
from 500 psi to 16,500 psi. Write 
for complete data or consult your 
new Composite Catalog. Sold 
through Supply Stores everywhere. 


KINZBACH TOOL COMPANY, INC. 


P. O. BOX 277 
EXPORT OFFICE: 74 TRINITY PLACE, NEW YORK, N. Y. 


HOUSTON, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 












































In these smaller racks are carried 


| the smaller sizes of pipe and such ma- 


terials as pipe standards used when 
winterizing panels are installed. Light 
standards and other fragile items also 
may be carried in the small racks, 
Due to road width restrictions, some 
sacrifices in width of the main center 


| section of the basket may be necessary 
| but this can be compensated for by 


increasing the height slightly. To be 
considered, also, is the fact that more 
efficient use is made of the space in 
the center section when only the 


| larger sizes of pipe are carried in it 


and which naturally results in easier 
sorting and removing of the desired 
sections when rigging up at the next 
location. 





Large Capacity Lube Tank 
Has Unusual Features 


Spring-loaded, quick-acting valves 
and a retractable can rest are among ¥ 
the features of the skid-based, port- 
able lube oil and solvent storage tank 
employed by the drilling department 
of one company. Of large capacity, 
the rectangular tank rests inside a 
well-braced pipe framework, the lat- 
ter equipped with lifting eyes which 
facilitate loading and unloading with 
a crane, 

The can rest, extending the full 
length of the unit, is hinged to the 
vertical legs of the supporting frame- 
work and has a floor of heavy ex- 
panded metal. Two lengths of chain 
support it and, when the unit 3 
moved, facilitate retracting to pro-) 
vide more side clearance. 

Addition of the spring-loaded fea- 
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THE O-C-Tf 


[ODE |W /A\ 
FL/AINIGE 


BEST THING THAT EVER HAPPENED 
TO A DUAL STRING TREE 


Developed and proved by O-C-T, Delta Flanges are the 
latest improvement in dual string tree construction. 




















O-C-T Delta Flanges are unusually strong 

because each flange half is supported—in perfect 
balance — by three equally spaced studs and nuts. This 
balance, plus compact design, accounts for 

unusual strength and freedom from leakage. 

Laurent Seal Rings are utilized to keep the pressure 
area at a minimum. 


Ask your O-C-T Representative about 
the many advantages of Delta Flanges or write 
for complete information and literature. 


DELTA FLANGES ARE JUST ONE MORE 
OIL CENTER TOOL CO. REASON WHY O-C-T DUAL STRING TREES 
Cikegh, CA, Col Nogietl, Mares, Vensrvels HAVE SET THE INDUSTRY STANDARD 


Oiltools, C. A., Del Lago Hotel, Maracaibo, Venezuela 
Address Export Inquiries for All Other Countries to 
P. O. Box 3091. Houston, Texas 
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ALL COUPLINGS 


for the oil industry 
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ture to the valve handles eliminates 
any possibility of someone going off 
and leaving a valve partly open, or 
having a valve opened through acci- 
dental bumping. Above each valve is 
a nameplate to identify contents of 
the compartment. A small cock, ap- 
proximately a foot above each outlet, 
affords a quick, positive means of 
determining the fluid level in each 
compartment without having to climb 
up and check the tank with a gage 
stick. 



























Sizes ¥e” through 12”, 
14” and 16” O.D. Black 
and Galvanized. Re- 
‘ cessed, Taper Tapped 
%” per foot. 


A.P.I. CASING COUPLINGS 


Short and Long, sizes 
4%” through 13%”. All 
threads 8 round, %4” 
taper per foot. Combina- 
tion casing couplings al- 
so available. 


A.P.1. TUBING COUPLINGS 


| Non-Upset sizes 1.900” 
| through 412”. Upset sizes 
1.660” through 4”. 


OTHER OIL INDUSTRY ITEMS 


Couplings-Standard Mer- 
chant, 3000 and 6000 Ib. 
Hydraulic and all other types 

‘ of special couplings. 

Hex Bushings, Square Head 
and Hex Head Solid Plugs, 
Nipples, Unions, Steel Socket 
Weld Couplings and Caps. 





CLELUL 


MFG. & SUPPLY CO. 


COLUMBUS, OHIO 
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Protect Lube Tank Valves 
With Channel Iron Guard 


Compartmented, shop-fabricated 
lube oil tanks commonly used around 
the rig often are damaged, and oil 
lost, through the accidental knocking 
off of one or more of the spigots. 

To eliminate this hazard, one con- 
tractor equipped each of the compart- 
ments of his supply tank with a 1%- 
inch cock and, immediately above the 
row of valves, welded a length of 
channel iron. A round hole was 
burned out of the channel directly 
above each of the cocks. A special 
crank-like “key,” chained to a central 
point on the tank, is employed to op- 
erate the cocks. The single slot in the 
body of the key extends parallel to 
the axis of the crank handle so the 
mechanic always can tell, by the posi- 
tion of the handle, when the cock is 
open or closed, 

The channel iron serves as a con- 
venient shelf on which small cans can 
be set while filling others. 


For more data on advertised products, use Readers’ Service Cards, last page. 























Detachable Supports Speed 
Engine Shelter Assembly 


Engine house roof supports that 
can be removed and re-installed in a 
matter of minutes may be made from 
salvaged light-weight drill pipe mate- 
rial. One half of a tool joint connec- 
tion is welded to each corner of the 
engine skid base and into it is screwed 
the matching half and the length of 
pipe needed to give the desired height. 
At the top of each post is welded a 
pair of extension arms to provide a 
fork in which the principal longitu- 
dinal roof members are rested. 

To prevent mixing of the supports 
when dismantled, numbers on the 
matching joints are “written” by the 
welder with his arc in the manner 
shown in the photograph. Similar sup- 
ports can be employed for other rig 
shelters or temporarily-roofed areas, 
such as mud-mixing and storage, ad- 
jacent to the rig. 





How-To-Do-It 
Ideas 
Earn Money, 

» tool 


Wor_p Or editors want how-to- 
do-it ideas, so your favorite short 
cut or invention could put money 
in your pocket! Write down the sub- 
stance of your latest ideas and send 
them in with a picture or drawing 
of the installation . . . if accepted, 
$10 for each idea will be yours. Send 
those money-making ideas today to 
Hints Editor, Wortp On, P. O. 
Box 2608, Houston 1, Texas. 
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outstanding performers in 


poke 


Oona “iI 


UNIT RIGS U-914-B and U-1220 


These two UNIT RIG draw works have established 
outstanding performance records in offshore 
operation. Dependable performance, simplicity 

of operation, and ease of maintenance are 

design characteristics of the units. Other 

features are extra large diameter and wide 
spooling drum —large braking capacity — cen- 
tralized lubrication — corrosion protection 

on all bolts and pins, and many other out: 
standing features essential for offshore operation. 


The U-914-B and U-1220 draw works are both 
available for electric motor drives. 


See your nearest UNIT RIG representative or 
write UNIT RIG in Tulsa for complete specifications. 


UNIT RIG 
AND EQUIPMENT CO. 
BOX 1889 TULSA, OKLAHOMA 
EXPORT SALES: MID-CONTINENT SUPPLY CO. 


45 ROCKEFELLER PLAZA, NEW YORK 20, N, Y. 
CABLE — MIDUNITRIG 




















































PRODUCTION HINTS 





These How-To-Do-It Ideas Can Save You Money 








$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


TIE DOWN 2" PIPE TO TRAILER 





2" LINE PIPE 
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Eliminate Rod Bending With Simple Float 


A simple float built from a trailer 
and attached to a gang truck has been 
the solution for one operator in pre- 
venting damage to rods while being 
handled in the field. 


Since the main damage to rods 
when handling without the right 
equipment is bending, this operator 
improvised a hook-up with two-inch 
tubing and wood strippings. One joint 


of two-inch tubing or line pipe was 
placed on each side of the trailer and 
tied to trailer and truck bolster with 
wood strippings across the two joints. 








Simplified Connections 
At Wellhead Save Heaters 


Where one company has two or 
more wells feeding into the same pipe 
line, a saving in heaters may be at- 
tained by making two reductions in 
pressure from the wellhead to the 
pipe line. By close adjustment of these 
pressures, heaters may be eliminated 
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altogether, or the use of one heater 
will serve several wells. 

Each well is hooked up as shown 
with the choke bean installed which 
will give the proper flow. The pres- 
sure on the downstream side is then 
adjusted at the connection to the gas 
line so that all frost disappears from 
the downstream side of the choke. 
In winter months when demand is 
greater, the flow is high enough so 
that formation temperature will keep 
the choke warm enough to prevent 
freezing. A check valve is installed in 
the downstream side of the meter to 
prevent any backflow in case the line 
pressure is carried higher than the 
rock pressure on any particular well 
for a short period. 

Where the gas feeds into the main 
line, a usual heater and regulator 


hookup may be installed. This can be 
fired up when conditions make it 
necessary to carry a high pressure on 





How-To-Do-lIt 
Ideas 
Earn Money, 





* tool 


Wor.p O1 editors want how-to- 
do-it ideas, so your favorite short 
cut or invention could put money 
in your pocket! Write down the 
substance of your latest ideas and 
send them in with a picture or 
drawing of the installation .. . if 
accepted, $10 for each idea will be 
yours. Send those money-making 
ideas today to Hints Editor, WorLpD 
Om, P. O. Box 2608, Houston 1, 
Texas. 
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chokes 


from freezing up. The necessity to 


the gas line to prevent the 
install more than one heater for sev- 
eral wells feeding into the line is thus 


eliminated. 


Gravel-Filled Hole Serves 
As Sump for Lubricating 


In order to maintain a neat appear- 
ance around the pipe line transfer 
pumps when it is necessary to pump 
the oil from lease tank batteries into 














When the 
pumping is 
rough a 

JENSEN 


gets 
tough! 





Every production man with a JENSEN JACK over his well is 
mighty proud of it—especially when adverse conditions make 


pumping oil rough. 


That’s when a JENSEN really gets tough and shows its stamina 
and efficient performance. A JENSEN JACK is engineered to 
make the rough jobs easy: all-welded post and beam, precision 
shaved gears, oil bath lubrication, double tapered roller type 
bearings, single and double gear reductions, plus many other 


features. 


Get tough yourself—set your standards high and keep your costs 
low when you select a jack—investigate JENSEN! 


STOCKED BY YOUR LOCAL DEALER 





JENSEN BROS. MFG. CO., INC. 
P. O. Box 477-D 
Coffeyville, Kansas, U.S.A. 


Export Office 
60 East 42nd Street, New York, N. Y. 
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the main line, one operator has cut 
the top from a 55-gallon drum and 
placed it over a prepared sump that 
was made by digging a hole in the 
ground and filling it with large gravel 
or rocks to within about two feet of 
the top. The drum was then placed 
so that it protruded only two or three 
inches above the surface of the 
ground and then a cement slab was 
laid around the top of the barrel. 
The drainage lines from the power 
end of the pump and the crank case 
of the gasoline engine that powered 
the pump as well as the drain line 
from the rod lubricating sump all led 
into this drainage sump where the oil, 
when changed, could seep on into the 
ground and not create an unsightly 
mess around this pump location. 
The drum lid fits into position and 
helps to make a very neat appearing 


location. 


Extended Gas Line 


| Provides Dry Gas 


There are numerous occasions 
where separator gas is used to supply 
gas for heat or operation around a 
lease. When obtaining this supply, it 
is usually desirable to get gas as dry 
as is possible. One means of doing this 
is shown in the photograph of this 
hint. 

The gas line is connected to the top 
of the riser leaving the separator and 
extends several feet more into the air. 
This additional height causes it to act 
as a secondary scrubber and dries the 
gas a bit further. The valve in the 
nipple which is welded to the riser 
can be operated from the separator 
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ladder controlling the lease gas supply. 

The pressure regulator is set to send 
the oil to the flare in case the separa- 
tor should flood. From there it should 
be detected by the pumper while the 
gas continues for lease consumption. 





Shopmade Rack Supports 
Solvents and Inhibitors 


A cradle-type of rack can be made 
from scrap sucker rod 


pieces and 





HERCULES Duplex Polished Rod Stuffing 
Boxes are constructed from high grade malleable iron 
(55,000 PSI Tensile Strength) and are rated 3,000 
pound test. Flexibility and the cone-shaped Packing 
Rings are the combination of factors which make the 
HERCULES Stuffing Box without equal for any 


pumping situation. 








July, 1957 » WORLD OIL 


HERCULES OIL RESERVOIR UPPER GLAND 
*Any HERCULES Stuffing Boxes may 
be equipped with Oil Reservoir Up- 
per Glands on “problem” wells 
which pump-off and burn pack- 
ing. The polished rod moves 
through the oil in the reser- 
voir which lubricates and cools 


GENERAL OFFICES AND PLANT 


Export Representative: Oil Field Equipment Co., Inc., 


small pieces of plate metal at very 
little expense that will provide an 
easy to handle rack for solvent and 
other chemical drums around a tank 
battery or wellhead. 

This cradle-type of rack as shown 
in the enclosed photograph, the frame 
made out of sucker rods, is made so 
that at each end the leg braces, in- 
stead of being welded to the base at 
a 90 degree angle, is welded on at an 
angle of 60 degrees or less, so that 
the barrel can be brought into a level 
position as shown, or can be tilted 
even farther for complete draining 
from the drum. 

In operation, the rack is stood on 
one end, and the drum is walked into 
position. Small lugs made of scrap 
metal are then positioned over the 
top lip of the drum as shown so as 
the drum and rack are laid down, the 
drum will not have a tendency to 
slide forward and off the other end. 
As the drum empties it can be rocked 
forward toward the top end of the 
drum and held in this position until 
the drum is drained and completed. 





Valve Extension Enables 
Vapor Relief Line Shutoff 


On field installations requiring 
vapor vent lines, this novel installa- 
tion will allow conservation of valu- 
able crude oil. 

During normal operations, the vol- 
ume of oil in the tank will rarely 
reach absolute capacity. In the event 
of unusual surge conditions, or “boil- 
ing,” valuable production may be lost 
during vapor expulsion. 

Placing a valve in the vent line to 
meet these emergency conditions will 
save this oil. 











“TEE TYPE” 
DUPLEX POLISHED ROD 
STUFFING BOX 


HERCULES “TEE TYPE" Stuff- 
ing Box is very compact, only 
15” high. It is full opening 
which allows rods to be run 
or pulled without removing 
Stuffing Box body. It is fur- 
nished in 2”, 2%” and 3” 
sizes with any API Tubing cr 
Line Pipe Thread. 









those 






30 Church Street, 
New York 7, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 


“REGULAR TYPE” 
DUPLEX POLISHED 
ROD STUFFING BOX 


The old reliable; tried and 
proved on thousands of 
wells from coast to coast 
and in many foreign fields. 





that flow 
Especially desirable for wells lo- 
~~, cated near buildings, fire hazards 
f or growing crops. Two compres- 
sion bolts, in bottom sections, are 
tightened on lower packing set 
while replacing packing in upper 
section. Possess same flexibility 
as the reguiar and Tee base type. 





“TYPE DP” 
DUPLEX POLISHED ROD 
STUFFING BOX 


A double packed Stuffing Box for 
use on high pressure wells and 


intermittently. 
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Here it is. 
the pump for 


deepest drilling 


heaviest duty = AY 
1250 h.p. MUD-MASTER 


ALL-STEEL 818 duplex 


with fabriform frame 


Built for IDECO bys = 


—— = oo aos: 
\rY subs. of Rockwell Mfg. Co. 
Atchison, Kansas 


ESTABLSHEO Ore 


Outstanding foundry, machine shop, assembly and 
testing facilities for the manufacture of mud pumps. 
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" *) iengn 








lomplelely strain-gauge tested 





Fluid end tested to 9.000 p.s.i. 





—— 


Ls 
/-piece threaded valve pol covers 






FEMALE THREADS ARE INTEGRAL WITH CASTING 


eater valve cover strength and quick removability 
assured with Ideco’s new 2-piece design. Union 
fect allows plug to compress packing without rotating. 


Lowes! weight per horsepower 


... ONLY 43.8 LBS. PER H.P.; 54,788 LBS. TOTAL 


All-steel construction with fabriform frame and integral 
skid permits a strong, compact design with lowest weight 
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Counterbalanced crankshaft 





Pressure lubricated throughout 





Falk -cul herringhone gears 
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Timken double-row tapered hearings 
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What's Happening 





T. A. van Griethuysen has been elected 
president and a director of Continental Oil 
Company of Venezu- 
ela. Formerly vice 
president in charge of 
transportation and 
supplies for Continen- 
tal Oil Company, he 
will direct operations 
of the recently organ- 
ized Conoco subsidi- 
ary from his new 
headquarters in Cara- 
cas, Venezuela. It was 
announced at the 
same time that Charl- 
ton Kerr, Caracas, a 
T. A. van Griethuysen member of Conoco’s 

geophysical staff for 
almost 20 years, has been elected vice 
president, exploration manager and a di- 
rector of Continental of Venezuela. He 
will continue to make his headquarters in 
Caracas, Van Griethuysen joined Conoco 
at Ponca City, Okla., in 1929. He served 
in the company’s Personnel, Accounting, 
Real Estate and Production departments 
before his promotion to superintendent of 
the Oil Trading division in 1939. Named 
manager of crude oil trading for Conoco 
in 1948, he transferred his offices from 
Ponca City to Houston two years later 
and was promoted to coordinator of trans- 
portation and supplies in 1952. He was 
elected a company vice president in 1953. 
Kerr became associated with Conoco in 
1938 and served in key positions on geo- 
physical crews in several states before his 
promotion to division geophysicist at Ros- 
well, N. M., in 1951. He transferred to 
Midland, Texas, in the same capacity in 
1952 and two years later became a geo- 
physical supervisor with a Conoco affiliate 
in British Somaliland. He has been a staff 
geophysicist for Conoco in Venezuela since 


1955. 





Dr. W. Taylor Thom, Jr., has been 
awarded the 1957 John A. Fleming me- 
morial medal by The American Institute 
of Geonomy and Natural Resources, Inc. 
The presentation ceremony was at Prince- 
ton, N. J., recently. The citation was given 
by Professor H. H. Hess, chairman of 
Princeton’s Department of Geology. Dr. 
Thom was formerly Blair professor of geol- 
ogy and chairman of the department of 
Geological Engineering at Princeton Uni- 
versity; had previously been chief of the 
U. S. Geological Survey’s Fuels section 
and has served on numerous committees of 
the National Research Council, The Amer- 
ican Association of Petroleum Geologists, 
The Geological Society of America and 
The American Institute of Mining, Metal- 
lurgical and Petroleum Engineers. He 
likewise served for a number of years as 
chairman of the Sub-committee on Natu- 
ral Resources, of the Committee on the 
Social Value of the Earth Sciences, estab- 
lished by the International Union of 
Geodesy and Geophysics in 1946—and 
was for 13 years chairman of The Amer- 
ican Geophysical Union’s Special Commit- 
tee for the Geophysical and Geological 
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AMONG MEN 


Study of Continents. And he is now an 
honorary member of The Yellowstone- 
Bighorn Research Association, Inc., of 
which he is an ex-president. 


James N. Gregory, formerly vice president 
and manager of field operations for Ter- 
minal Drilling & Production Company, 
has resigned to enter the consulting engi- 
neering business specializing in petroleum 
industry product design, development and 
testing; property development; drilling and 
production investigations; secondary recov- 
ery; and offshore development. Gregory 
has set up offices at 3001 Cherry Avenue, 
Long Beach, Calif. Prior to his four years 
with Terminal Drilling & Production 
Company, he had been with Shell Oil 
Company for 16 years. 


S. J. Matthews has been appointed as- 
sistant division engineer for Cities Service 
Oil Co.’s South Oklahoma-North Texas 
Production division. He joined Cities Serv- 
ice in 1947. He served as petroleum engi- 
neer at Lindsay, Okla., and was named 
district engineer there in 1949. Matthews 
was in charge of test well drilling in the 
Rocky Mountain area from 1950 to 1953. 
He was transferred back to Oklahoma in 
1953, where he served as district engineer. 


Robert B. Anderson was named Secretary 
of the Treasury of the U. S. to succeed 
George M. Humphrey. 
The exact date of his 
assumption of office 
was not announced. He 
leaves the position as 
head of Ventures Ltd., 
industrial corporation 
with mining interests 
in Africa and Canada, 
to take over the treas- 
ury post. After serving 
in several posts in the 
Texas state govern- 
ment, in 1941, he be- 
came manager of the 
W. T. Waggoner Es- 
tate in Vernon, Texas, 
which has extensive oil holdings in Texas. 
He had been the estate’s general attorney 
since 1937. He served as director and deputy 
chairman of the board of the Federal Re- 
serve Bank of Dallas and as president of the 
Texas State Board of Education and of the 
Texas Mid-Continent Oil & Gas Associ- 
ation. He was sworn in as Secretary of the 
Navy in 1953 and as Deputy Secretary of 
Defense in 1954. He served in the latter 
position until August, 1955, when he took 
over the Ventures post. 


R. B. Anderson 


Landon B. Derby has been appointed as- 
sistant general manager of The Texas 
Company’s Foreign Operations depart- 
ment (Western Hemisphere and West 
Africa). It was also announced that Henry 


IN THE INDUSTRY 


M. Hanbury will succeed Derby as man- 
ager of the Foreign Sales division, and 
that Edwin L. Gorham, Jr., has been 
named manager of the Foreign Producing 
division. 

Derby joined Texaco in 1927 as a con- 
struction engineer at Port Arthur, Texas, 
works. He held overseas posts in Haiti, 
Puerto Rico, Mexico, Uruguay and Ar- 
gentina from 1928 to 1951, when he re- 
turned to New York. He served as assistant 
general manager of the Foreign Sales di- 
vision prior to his appointment as manager 
in 1955. Hanbury entered Texaco service 
at Port Arthur works in 1928. He was 
transferred to Foreign Operations in New 
York that year and later held managerial 
assignments in the British West Indies, 
Puerto Rico, New York and the Nether- 
lands. Since his return to New York in 
1947, he has held various managerial posts 
and was named assistant manager of the 
Foreign Sales division in 1956. Gorham 
joined Texaco’s Producing department in 
1932, serving in the Louisiana and South 
Texas divisions and was transferred to the 
Venezuelan division as field foreman in 
1939. Gorham was general superintendent 
in Venezuela from 1943 to 1947 and as- 
sistant division manager from 1947 to 
1954, when he returned to New York. He 
was appointed assistant manager of the 
Foreign Operations department’s Produc- 
ing division in 1956. 


R. C, Tuttle, formerly consulting geologist 
in Tulsa, has joined the firm of Rupnik 
and Ballou, petroleum 
exploration consult- 
ants, Tulsa. Tuttle 
was employed by Sin- 
clair Oil and Gas 
Company for 17 years. 
During his last two 
years with Sinclair, 
1941-1942, he was 
geological and geo- 
physical coordinator. 
He then joined Sun- 
ray and was chief 
geological and geo- 
physical coordinator 
in 1945-1947, resign- 
ing to become an in- 
dependent consultant. He has had experi- 
ence in the Mid-Continent, Rocky Moun- 
tains, West Texas, the Texas and Louisi- 
ana Gulf Coasts, Mississippi and Illinois 
Basin area. 





R. C. Tuttle 


> 


Pan American Petroleum Corporation has 
announced two changes of Producing de- 
partment supervisory personnel in its West 
Texas operations. W. A. Kimbrough has 
been made assistant district superintendent 
in the Midland district office. He succeeds 
N. S. Whitmore, recently promoted to dis- 
trict superintendent at Lubbock. C. V. 
Campbell, formerly field superintendent at 
Greggton in East Texas, has been trans- 
ferred to the Slaughter area office in 
Brownfield to replace Kimbrough. Kim- 
brough joined Pan American (then Stano- 
lind Oil and Gas Company) as a roust- 
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. The emblem pictured above was received with great appreciation 
by the personnel of Wilson Supply Company. We are very proud 

of our close association with the Wilson-Snyder Works over this 

n long period. 

e 

Wilson-Snyder Pumps, from the very beginning, were noted for 

: their dependable performance. Today, from the smallest to the 

1000 H.P. 818-P, they live up to that reputation—and more. 

ao 

’ Complete parts for Wilson-‘Snyder Pumps 


and expert Pump service men are always 
available through your Wilson Supply Store. 





| "what you want... when you want it” 


SUPPLY COMPANY 
HOUSTON, TEXAS 
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BW 
SCRATCHERS 
CENTRALIZERS 


Latch-on 
Centralizer 
with Kon-Kave 
Bow 


Multi-Flex 
Type 
B and W 
Rotating 
Scratchers 
Nu-Coil 
Type 










Complete field service is included when 
you specify B and W Scratchers and 


Centralizers. Our experienced service 
men, located in all active drilling areas, 
will install equipment and assist through- 
out the entire cementing operation, 


an 


Well Completion Specialists 


WEST COAST 
19706 S. Normandie Ave 
Torrance, California 
Phone FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


6352 
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about at Pine Island, La. During the next 
nine years, he was promoted through vari- 
ous engineering assignments at Louisiana, 
Oklahoma and Texas, and in mid-1949 
was made superintendent of Pan Ameri- 
can’s first marine terminal for offshore 
drilling operations at Galveston. He was 
subsequently moved in that position to 
Sabine and Hastings, Texas. In 1951 he 
moved to the Tulsa general office as a 
senior engineer, and was made field super- 
intendent for the Slaughter area in 1953. 
Campbell worked for a time with the VU. S. 
Public Roads Commission, joining Pan 
American as a roustabout in the Salt Creek 
field of Wyoming in 1923. He rose through 
supervisory positions in field producing 
operations at Salt Creek, Hobbs, N. M., 


and Andrews, Texas, and was made field 
superintendent of the Greggton area in 
1952. 


J. William Schmotzer was promoted from 
regional geologist to 

chief geolo- 
Arkansas Fuel 
Oil Corporation. 
Schmotzer has been 
employed by AFO asa 
geologist since 1930 in 
the company’s offices 
in Russellville, Ark.; 
San Antonio and 
Houston, Texas; and 
Jackson, Miss. He has 
served as district field 
geologist, subsurface 
geologist, divisional 
geologist and since 
March, 1955 as re- 


assistant 
gist by 


J. William Schmotzer 


gional geologist. 


CUT STUCK 
SAND LINES 
INSIDE 
TUBING 







KINLEY 
SAND LINE 
CUTTER 


M,. M. Kinley Company, Licensees 


ABILENE, TEXAS 


PE. [. cecccacescccocencccoces 2-533! 
BAY CITY, TEXAS 

Pe SM ae Cl 5-4526 
eS a TEXAS 

Assoc. Eng. & Eqpt., . TE 5-7046, ZF 8-2023 
CASPER. WyomiNa 

ttt bien 6 666 scmecsoees 3-5264 
FORT, MORGAN, COLORADO “ 
PREPS SO Perro T ee 19 

GLENDIVE, MONTANA—C. A. White..EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co...............-..5- 3-5396 
HOUSTON, TEXAS 

eee, We te BON, ENG... ccccrecs CA 5- te 
KILGORE, TEXAS—B. M. Davis.............. 554 
LAFAYETTE, LOUISIANA 

OL, BRB s oc cc ccccceses CE 5-6770 
LIBERAL, KANSAS—Rainbo Service. ..Main 4-3598 
MIDLAND, TEXAS 

Luccous Service & Eqpt. Co............ MU 2-163! 
NEW ORLEANS, LOUISIANA 

meses, Tee. GB Gaeta... 800s... .ccccecces VE 5-4983 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co......... ME 4-2131, ME 2-3045 


PETTUS, TEXAS 

Eddie Jones Eng. Co., Pettus 16; Beeville, FL 8-1218 
WHITTIER, CALIFORNIA 

Kline Wire Line Co.........-.......... OX 3-273! 
WICHITA FALLS, TEXAS 

Hudson-Eads, Inc. ... . .2-3767, 2-8584, 3-4690 








WHY NOT LET 


uve 


your 
PARAFFIN Problem? 


BRAKESOL is the safe, economical way 


to ee up and control paraffin in your production system. By 
using BRAKESOL, you get more production, by reason of having 
unrestricted flow and by avoiding those tank bottoms. 
BRAKESOL is being used all over the world today and is 
accepted as one of the most effective methods of treating and 
controlling the paraffin problem. 
BRAKESOL is safe to use and will not harm the skin, and the 
danger of fire hazard has been greatly minimized. 

BRAKESOL is non-corrosive and will not harm production or 


refinery equipment. 


HOLDS PARAFFIN 
from FORMATION to REFINERY 





Detles, Texo* 
Fr, Morgan, CO a soehill 7-0989 
Heuston. Tene omestood 5 6048 
Levington, New MORES 4 5954 


New Iberia, Levitan on 9-3498 
Odesse. Texes 
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IN SUSPENSION 


GOOD SERVICE NEAR YOU ~° 
There's a BRAKESOL Treating Engineer near 
you who can show you the most effective 
methods of application to solve your para- 
ffin problem . . . in one easy operation. 
Contact him TODAY, he'll be glad to help 
you. For additional information, write us 
direct, or contact your local supply store. 


Oklahoma City, Okla 
Export Division 
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"...the Boss 
sure likes ‘em!" 
























We're forever ordering Axelson sucker 
rods. We're getting deeper wells 
now, and that J&L Supply man who came 
in today to talk about Axelson rods sure 
did all right for himself — and us! 









He and the Boss tossed around a lot of weird 
jargon about uniform strength, ductility, 
corrosion and shock resistance, rod types, 
chemical and physical properties, peak stresses, 
rod string selections, tapered strings, and so 
on endlessly. 










Then the J&L Supply man got out what he called a 
"rod comparison chart" and a lot of catalogs and 
things and everybody present seemed to have a 

wonderful time. 















The Boss said the man was really helpful. At any 
rate here goes another order to J&L Supply for 
Axelson rods — and it's the biggest yet! 





Jones & Laughlin 


SUPPLY DIVISION - Tulsa 


SERVING THE UNITED STATES AND CANADA 











J. B. Saunders, president of Triangle Re- 
fineries, Inc., was elected a senior vice 
president of "Kerr-McGee Oil Industries, 
Inc. Saunders will 
continue to head the 
management of Tri- 
angle. Kerr-McGee 
recently acquired all 
the capital stock of 
Triangle, which will 
operate separately. 
Saunders entered the 
oil business as a ship- 


clerk for 





ping Impe- 
rial Refineries at 
Sapulpa, Okla. He 
later was placed in 
charge of one of that 
J. B. Saunders company’s processing 
units at El Dorado, 


Ark., and in 1929 was made general sales 
manager, with offices in Tulsa. He re- 
signed to organize Triangle Refineries in 
1937. Saunders is vice president of Texas 
Eastern Transmission Corporation, Shreve- 
port, La.; and is a vice president and di- 
rector of the Atlas Processing Company, 
Inc., Shreveport, and of Southern States 
Barge Line, Inc., St. Louis, 
* 

Fred W. Bartlett was elected vice presi- 
dent in charge of producing, Socony Mobil 
Oil Company, Inc. He succeeds John C. 
Case who is retired July 1, after 45 years 
of service. Bartlett joined Socony Mobil in 
1939 after 17 years of oil experience in 
the U. S. and Mexico. He was appointed 
chief geologist of Socony Mobil Oil Com- 
pany de Venezuela, holding that position 
until moving to Socony Mobil headquart- 


| you ALWAYS HAVE 


Dittog 


Wire Line Stripper (Auto-Releasing) 


POSITIVE LATCH 


will not release by accident or surge of pressure. 
SURE RELEASE MECHANISM ; 
operated by rope socket striking bottom of stripper. 
NON-SPARKING MATERIALS 

eliminate hazard of fire from this tool. 

CONVENIENT HAND HOLDS 

makes for easier handling at all times. 

PACKING IS SELF-CENTERING 

compression screws need not be evenly adjusted. 


SIDE OPENINGS 


permit repacking while the wire line is in the hole. 


These wire line strippers represent an outstanding advance 
in design and construction of tools in this class. 


Sometimes referred to as 


“wipers” 


or “oil savers”, they 


provide the oil industry many advantages that were not 


previously available. 


EXPORT: R. S. STOKVIS & SONS 
17 Battery Place, New York 4, N. Y. 


KING O/L TOOLS 


P. 0. BOX 15146 
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ers in New York as assistant chief geolo- 
gist in 1943. Four years later Bartlett was 
named assistant to Case. Bartlett was gen- 
eral manager of the Producing department 


between 1949 and 1953, when he was 
elected to the board of directors. 
. 





R. R. Robison R. S. MacAlister, Jr. 


Shell Oil Company’s newly created Far- 
mington Production division has an- 
nounced some staff changes. R. R. Robi- 
son was recently named as Shell’s manager 
for the Farmington division. His new staff 
is as follows: The division exploitation en- 
gineer is Robert S. MacAlister, Jr., from 
the Los Angeles office. 

MacAlister’s staff of eight exploitation 
engineers includes Richard D. Allen; 
James M. Burns; Billy J. Langford, log- 
ging specialist; Robert W, Olsen; Burleigh 
W. Shepard and Lloyd L, Aubert, Jr., all 
of the Salt Lake City division; and Wil- 
liam C. Miller, reservoir specialist, and 
Arthur O. Spaulding, production geologist, 
of the Los Angeles office. Karl A. Haupt- 
fleisch of Salt Lake City is an engineer’s 
assistant. The new division mechanical en- 
gineer is Donald L. Jacobsen from the Los 
Angeles Basin division. 

Jacobsen’s staff includes three mechan- 
ical engineers, James R. Dozier of San 
Joaquin division, Larry C. Kempton of 
Salt Lake City and Leon C. Michaelsen 
of Los Angeles Basin; one engineer’s as- 
sistant, Gerald E. Godard of Salt Lake 
City; and Prentice H. Wright, division 
construction foreman from the Denver 
area. The Paradox district production su- 
perintendent is Joseph E, Dozier, Jr., and 
the San Juan district production superin- 
tendent is Walter D. Larrick. District 
staffing includes Russell I. Alberts and 
Clayton L. Christiansen, drilling foremen 
from the Salt Lake City division, and pro- 
duction foremen Vaughn Malquist of San 
Joaquin and Edward B. Johnstone of Salt 
Lake City. 

7 


A. E. Pettit, formerly staff geologist as- 
signed to Offshore district in New Orleans, 
was named district exploration superin- 
tendent of Sohio Petroleum Company’s 
Offshore district. In his new capacity 
Pettit will report to the, Gulf Coast divi- 
sion exploration manager, D. H, Seely, Jr., 
in Houston and will direct all exploration 
activity in the offshore area. 
* 


Seaboard Oit-Company announced that 
A. W. Vitt has been appointed general 
manager of the Western division. Head- 
quarters for the Western division are in 
Denver. 

= 


George F. Getty II, director and vice pres- 
ident of Tidewater Oil Company and gen- 
eral manager of its Eastern division, has 
been named a director of Mission Devel- 
opment Company. 
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“The more extensive a man’s knowledge of what has been done, 
the greater will be his power of knowing what to do.”—Disraeli 





We Want To Tell You All We Know About Log interpretation 


Each year Schlumberger logging con- 
ferences are held throughout the country 
—conferences that were established by 
Schlumberger, as a service to the oil 


industry. 


The experience of more than a million 
operations and the knowledge gained by 
thirty years of continuous research, are 
given freely to the men attending these 
conferences. Logical and understandable 


methods of analysis and interpretation 
are used to strip away the mysteries sur- 
rounding logging and its modern com- 
plementary services. 

More than 9,000 oil men — engineers, 
geologists, geophysicists, owners and op- 
erators have attended these conferences — 
a chair is waiting for you! 

Contact your local Schlumberger office 
for further information. 


. Engineering for Better Service 


wee 


SCHLUMBERGER 














TREATERS 
SEPARATORS 
TANKS 


Your FINEST 
Assurance of: 








© Flawless © Economical 
Engineering Operation 
* Quality ® Long, Trouble- M & V Type P-V Pressure 


Treater installed near 


Construction Free Life jieege, Gllaiome. 




























INCREASE 
Your Profits 


DECREASE 
Maintenance Costs 
Clean Boilers Use Less Fuel and Last Longer 


SANE ARUM Ounces Only Once a Week 


Remove and Prevent 
Pure Colloidal Concentrate 





Boiler Scale and Corrosion 


SAND-BANUM SPECIAL Regular Use Maintains 


in Handy Tablets cooling systems free from 


For ALL Radiator Cooling Systems rust and all clogging 
—Stationary or Mobile materials. 
. * ° * - e ° * o * a e 


SABCO RUSTEND SABANOL 


Rust Preventive Aluminum Clear Rust Arrestor— For clean and complete 
paint; 2 coats in one Rust Preventor fuel oil burnability 
application. 
Stocked by Leading Supply Houses 


GULF COAST DISTRICT REPRESENTATIVES 
Western Sand-Banum Company, 1717 Chenevert St., Houston, Texas 
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DEATHS 


Thomas J. Sullivan, 64, senior vice presi- 
dent of Gulf Oil Corporation died May 
28 in Pittsburgh, Penn. He was formerly 
general superintendent of Gulf Refineries 
at Port Arthur, Fort Worth and Sweet- 
water, Texas. At the time of his death 
he headed Gulf’s Manufacturing Co. in 
Pittsburgh. 








Joseph Max Reichard, 70, former drilling 
contractor and an associate of the late 
Howard C. Kauffman, died in a Tulsa 
hospital May 3. He went to Tulsa in 1909 
after operating as an independent in West 
Virginia. 


Charles Mehlin, 80, retired oil man and 
rancher, died April 22 at his home. 


Robert Edward Murphy, 56, marine engi- 
neer for Sinclair Oil & Gas Company, 
died May 1 in Galveston, Texas. 


Karl A. Bashara, 50, district superintend- 
ent for Anderson-Prichard Oil Corpora- 
tion, died May 16 as a result of a car 
accident at Cliff oil field 40 miles north- 
west of Sterling, Colo. 


William Joseph O’Brien, 60, long time 
president and owner of Rex Drilling Com- 
pany and partner in O’Brien Bros. Inc., 
Shreveport, La., died in Shreveport May 
5. He entered the drilling business with 
his brother, R. J. O’Brien in 1922. 


Jethun W. Koonce, vice president and 
director of Jones-O’Brien, Incorporated, 
and long time associate of O’Brien Broth- 
ers, Shreveport, La., died May 14. He 
entered the oil business in 1919 with Sin- 
clair Oil Company of Louisiana. In 1922 
he joined R. J. O’Brien as an independent 
operator and continued this association 
until his death. 


William T. Stevenson, 56, president of the 
Texas Gas Transmission Corp., died May 
22 in Owensboro, Ky., at home; Stevenson 
headed the firm since 1951. He was chair- 
man of the board of directors of Texas 
Gas Exploration Corp., a subsidiary; presi- 
dent of Western Kentucky Gas Co. and 
its liquid petroleum subsidiary, Ken-Gas 
Inc.; and a member of the advisory coun- 
cil of the American Gas Association, From 
1933 to 1942, Stevenson was assistant 
secretary and treasurer of the Kentucky 
Natural Gas Corp., becoming vice presi- 
dent and treasurer in 1942. That same 
year he became president of Western Ken- 
tucky Gas Co., then a subsidiary of Ken- 
tucky Natural Gas. In 1945 Stevenson 
was named an officer and director of the 
Memphis, Tenn., Natural Gas Co. and 
became executive vice,president of Texas 
in 1948 when Kentucky Natural Gas and 
Memphis Gas merged into The Texas 
Company with general offices in Owens- 
boro, Ky. 


Daniel N. Tiffany, 74, pioneer oil drilling 
contractor died May 13 in a Tulsa hos- 
pital. 


James R. Buck, 65, independent Houston 
oil operator died May 13 in Palm Springs, 
Calif. 

Sam C, Kiser, 76, retired production fore- 


man for Gulf Oil Corporation, died May 
2 in a Tulsa hospital. 
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Wes | Small but powerful, like the hardy Mus- 
j | tang of the prairies, the Alten D-6 “Mus- 
‘ tang” is an all new unit designed espe- 
~ cially for low-cost, long-term operation 
any, of waterflood projects and shallow wells. 
The “Mustang” is another indication of 
— Alten leadership in pumping unit de- 
car sign. Ever since the first pumping units 
sis. were built for early Pennsylvania fields, 
; the Alten line has been continually im- 
ime . 
om- proved and expanded. This great new 
ia unit is the recent result of Alten experi- 
vith ence and advanced engineering tech- 
nique. 
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What's Happening 





Production Officers Picked 
For Rocky Mountain API 


George Goodin, Petroleum Information, 
Casper, Wyo., was elected chairman of 
the Rocky Mountain district of the Ameri- 
can Petroleum Institute’s division of pro- 
duction during the final morning session 
of the three-day meeting. 

District vice chairmen elected to serve 
in 1957-58 were as follows: Claude E. 
Peavy, vice chairman for Canada; J. J. 


. of Se gy 
vk re has 
nee Ne i AS nie PURE se 

- ~ i 
Sa! « 


OIL INS 


AMONG INDUSTRY ASSOCIATIONS 


Oldham, vice chairman for Wyoming; 
Hugh Palmer, vice chairman for North 
Dakota; O. L. Odale, vice chairman for 
Colorado; L. A. Lindstrom, vice chairman 
for Nebraska; Auby Rowe, Jr., vice chair- 
man for Montana; and Warren L. Taylor, 
vice chairman for Utah. 

Ernie Howell was 


elected 


secretary- 


treasurer for the next year. 

Goodin succeeds Wayne E. Glenn, Con- 
tinental Oil Co., Denver, as district chair- 
man. Glenn was elected chairman of the 
District 


committee. 


Advisory 





URANCE 


Drilling for oil or gas under the sea is just another 
venture for oil men—-with certain additional operating 
complications, of course; but basically its problems 
are those of drilling for oil or gas. 


Ever since the beginnings of oil operations in the Gulf, 

we have worked closely with insurance agents and brokers 
for the oil industry, designing special forms of insurance 
to properly protect drilling and production equipment 

at sea. We have arranged a pool of underwriters who can 
provide the protection required by new-type structures. 
Our offshore loss men are experienced in dealing with 

oil people, and we have a specialized offshore loss 
prevention facility to help keep insurance costs down 

and eliminate equipment down-time. 


If your insurance agent or broker has placed your offshore 
insurance, with us you can be assured it is in experienced 


and specialized hands. 


SOUTHERN 


MARINE & AVIATION UNDERWRITERS, INC. 


NEW ORLEANS 





610 Poydras St. 





Telephone TU 5266 


L. K. GIFFIN, President 
FRED L. KRIEDT, LEE M. STENTZ, Vice Presidents 
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The new “Chief Roughneck for 1957” is Arch 
Rowan, shown receiving his award from R. E. 
(Bob) Smith. 


Annual Roughneck Award 


| Goes to Arch Rowan 


“Arch Rowan is an excellent choice as 
‘Chief Roughneck for 1957’,” according 
to R. E. (Bob) Smith, who presented the 
Fort Worth business and civic leader with 
the Roughneck Award as a feature of the 
eleventh annual Texas Independent Pro- 
ducers and Royalty Owners convention re- 
cently. Preceding the presentation, Smith 
said that the award is made annually to a 
former roughneck who has “rendered rough 
and rugged service in the field and has 
achieved a place of honor in the industry.” 

Starting as a roughneck in the Goose 
Creek field in 1919, Rowan later teamed 
with his brother, Charlie, to purchase a 
small steam rig and founded the Rowan 
Drilling Company in 1923. In 1924, a 
second rig was purchased during a sheriff's 
sale at Corsicana, and with this rig, the 
discovery well of the Wortham field was 
drilled. From this humble start, Rowan 
Drilling Company expanded its operations 
to all of the principal fields of the nation. 


| Safety Clinic Presents 


Woods With Certificate 


A certificate of recognition in the field 
of accident control was presented to W. P. 
Woods of the Oil Production Maintenance 
Co., of Houston at the twelfth annual 
drilling industry safety clinic in Dallas. 
The clinic was sponsored by the American 
Association of Oilwell Drilling contractors. 

The citation, presented to Woods by 
Donald J. Gillespie, chairman of the Na- 
tional AAODC Safety committee, was for 
“no reportable medical injury, no _ lost 
time, no down time.” ,Woods is a_ tool- 
pusher with the Houston firm, and the 
record was achieved by the three drillers 
and their crews under his supervision. It is 
believed to be the only such record ever 
attained by a drilling crew operating con- 
tinuously throughout a calendar year. 

More than 125 representatives attended 
from drilling contracting firms throughout 
the nation. The meetings are held annually 
to promote safety among supervisory per- 
sonnel in the drilling industry. In addition 
to the annual meeting, the AAODC safety 
program calls for a series of area clinics 
for field crews. This year 18 area clinics 
and one regional meeting have been sched- 
uled through July. 
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Utah to Become 27th 
Member State of IOCC 


Raymond Gary, chairman of the Inter- 
state Oil Compact Commission and gov- 
ernor of Oklahoma, announced that Gov- 
ernor George D, Clyde signed enabling 
legislation recently so that the state of 
Utah may become the twenty-seventh 
member of the Interstate Oil Compact 
Commission. 

Utah, one of the newest producing 
states, joins with 26 other producing states 
in this legislation enabling them to sign 
the Interstate Compact to Conserve Oil 
and Gas. In 1955, the state of Utah passed 
a comprehensive oil and gas conservation 
bill so that this irreplaceable resource of 
oil and gas might be properly conserved. 





Nomads Met in June 


. Present at the Houston chapter of Nomads 

—_ for its June meeting were left to right: General 
Wm. P. Lee, commanding officer, Amarillo 
AFB; Martin Newell, Tidewater Oil Company; 
A. E. Albiston, Brown Drilling Company; and 
Walter Leabo, International Oil Co. Seated 
left to right are B. G. Frazier, International 

os Oil Co.; A. J. Rowan, International Drilling 

ing Company; and W. H. Mannon, Camdrill. 

the 

ith 


the J. F. Maddox Elected 
r0- New PEPA President 


re- 
ith At the twenty-ninth annual conference 

ya of the Petroleum Electric Power Associa- 

gh tion Jast June in Fort Worth, Texas, J. F. 

1as Maddox of Hobbs, N. M., and president 

pF of the New Mexico Electric Service Com- 

ose pany was elected association president. He 

ed succeeds F. R. Woerner of Fort Worth. 

a Harvey Cherry of the Houston Lighting 

an And Power Company is the new vice 

a president. D. S. Coffman of Texas Power 

t’s and Light Company, Dallas, is the new 

he secretary-treasurer. P 

as | : 1 WIRE CLOTH 


ns Rocky Mountain Oil Show & SCREEN 



















mn. 
Plans Emerge for Fall 
Appointment of W. S. Anderson as man- 
ager of the Rocky Mountain Oil Show, 
scheduled for September 19, 20 and 21 at 
Casper, Wyo., has been announced. 
Id ” Anderson has served the Mountain States 
P. [Telephone and Telegraph Company in 
ce various management capacities for 41 / == 
al years. i ; 
iS. The Taylor Four, will spark the enter- ——— ——n~. 
in tainment program. The four entertainers , \ \ ee rt \ . . 
3. present a varied program, complete with \ \\\\> eo. To Improve Your Filtering and 
vy interpretive song stylings, riotous comedy a\rn Straining Operations SS ee 
a- routines, instrumental arrangements and o.\ \e 
or featured solo acts. eo . \\\ ae ¥ \ If oan - = es oe 
st \ and Clo wea 
l- . \\ s\ 2 X\\\ \ Ludlow-Saylor’s huge stocks don’t 
1€ Surface Active Agents Is pare \\ | \ i meet your needs, eee aa te it 
m ; ’ > tases 
. Production Meeting Theme accurately to specifications. 
an ' Special L-S alloys give better 
x I he .~ of surface actis . on yey resistance to heat, corrosion, 
- secondary recovery was the t reme of an wear and pressures —reduce 
all-day session of the Twentieth Technical te ts. increase output 
d Conference on Petroleum Production spon- Tie. gerne <n, * hee r 
it sored by the Pennsylvania State University insure products o iter quality. 
y ra cooperation with the Pennsylvania Grade Write For Condensed 
M nee ( )il Association recently on the Screen Reference Catalog 
niversity Campus. 
y The conference had an attendance of LUDLOW-SAYLOR WIRE CLOTH COMPANY 
over 100. Professors R. L. Slobod and 642 South Newstead Avenue + __ St. Louis 10, Mo. 
$ C. Drew Stahl of the Department of Pe- SALES OFFICES: Birmingham, 1727 Sixth Ave., North; Chicago, 5807 W. 
: mre” “eh Diversey; Pittsburgh, Union Trust Building; Houston, {213 Capitol Ave.; 
. troleum and Natural Gas arranged the Denver, 1530 Carr St.; WEST COAST: Star Wire Screen & Iron Works, 


Inc., 2515 San Fernando Rd., Los Angeles: Subsidiary, Ludlow-Saylor 


conference. 
Wire Cloth Company. 
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HALLIBURTON ANSWERS YOUR SOS FOR SQUEEZE JOBS 


with Speed... 














Organization... 
Shill 


If trouble starts down-hole, your “S.O.S.” to Halliburton is answered with. ..SPEED: 
via the world’s biggest two-way industrial radio network ... ORGANIZATION: resources 
and operational facilities unmatched by other well service companies...SKILL: based 
on more well cementing research and experience than any other organization. For squeeze 


cementing, send your S.O.S. to Halliburton. 


Here are a few of the many types of well problems that have been successfully solved 
on thousands of wells with the help of Halliburton Squeeze Cementing.. . 


PROBLEM 


DURING DRILLING 
Severe lost circulation 


Water or gas entry in open hole 


Migratory water or gas behind surface 
string of casing 


—_——_—}- 


AFTER COMPLETION 


Bottom water entry, fluid migration benind 
casing or high gas-oil ratio 





—EE = 


‘ 


ANSV’ER* 
HALLIBURTON SQUEEZE JOB WITH: 


BDO (Gunk Squeeze), Blox-All, Cal-Seal, or 
portland cement with Flocele 


DOC (Diesel Oil Cement), Blox-All, Cal-Seal 
or portiand cement 


Perforate and squeeze with Pozmix Cement, 
portiand cement, Resin-Cement or 


Hydromite 


DOC, Resin-Cement, Hydromite, Cal-Seal, 
Pozmix Cement, portiand cement, or 6 
Pozmix 140 (depending on depth, etc.) 


| 





Casing leak 





Cal-Seal, portland cement 
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*Subject to study of individual well 


HALLIBURTON 


OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 
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Companies 


AMUREX OIL COMPANY has begun 
immediate participation in a 12-hole drill- 
ing program on three half-sections located 
five, six and ten miles north of Pembina 
townsite in the Pembina cardium sands oil 
field of west central Alberta. Amurex ac- 
quired a half interest in a 50 percent in- 
terest in the three blocks of oil rights 
through a long-standing “mutual interest 
area” agreement with the Murphy Cor- 
poration and Ashland Oil & Refining 
Company. Under their agreement, 
Murphy’s half interest is shared 50 per- 
cent by Amurex, 35 percent by Murphy 
and 15 percent by Ashland. 





CLARK OIL & REFINING CORP., 
ESSO STANDARD OIL COMPANY, 
ETHYL CORPORATION, HEDGES 
OIL COMPANY, PHILLIPS PETRO- 
LEUM COMPANY, SHELL OIL COM- 
PANY, SINCLAIR REFINING COM- 
PANY and STANDARD OIL COMPANY 
(INDIANA) were cited by the National 
Safety Council for exceptional service to 
safety in 1956 and received the 1956 Pub- 
lic Interest Award. The eight petroleum 
companies contributed time and space in 
many advertising media for the promotion 
of accident prevention, Contributions in- 
cluded radio and television spot announce- 
ments, outdoor advertising, newspaper and 
magazine advertisements and the sponsor- 
ing of safety film showings. 


TRIANGLE REFINERIES, INC.’S capi- 
tal stock is being acquired by Kerr-McGee 
Oil Industries, Inc., according to an an- 
nouncement by Dean A. McGee, Kerr-Mc- 
Gee president, and J. B. Saunders, Tri- 
angle president. Triangle will continue to 
operate under its same name, as a subsidi- 
ary of Kerr-McGee, with the same man- 
agement and personnel as before. Saunders, 
founder of Triangle, will continue as 
president and chief executive officer. The 
other officers of Triangle all of whom 
will be retained in their present capacities 
are: J. Howard Barksdale, executive vice 
president, Hubert H. Raborn, vice presi- 
dent and secretary, and C, D. Tinsley, 
vice president. The company has some 
220 employes. Triangle operates in 15 
states, from Wisconsin to Florida, owning 
and operating 11 pipe line, river and 
deep-water refined products terminals in 
the Midwest and South. Principal sales 
are by barge, tank cars, transport trucks, 
and tankers. The company markets, under 
term contracts, the entire output of some 
13 refineries and processing plants. 


HUMBLE OIL & REFINING COM- 
PANY received the Industrial Medical 
Association’s “Health Achievement in In- 
dustry Award” at the Association’s annual 
banquet in St. Louis. Ray H. Horton, 
Humble director, attended the banquet to 
accept the award for the company. Estab- 
lished in 1949, the IMA yearly award 
is given to the management of a company 
in recognition of the inauguration and 
improvement of a comprehensive medical 
service for its employes, Humble was cited 
for promoting sanitary, healthful working 
conditions; providing, when requested by 
employes, information and counsel on 
health matters; cooperating and consulting 
with employes’ private physicians concern- 
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SYMBOL OF SUPERIOR SERVICE 


for electronic well logging, auxiliary services 


IMPROVEMENT of existing field-proven equipment. 
Elgen’s constant rigid testing program further develops 
services and tools to peak performance. 


DEVELOPMENT of most modern, up-to-date electronic 
and nuclear logging tools and auxiliary services. 


EXPERIMENTAL RESEARCH in ToMorROw’s engineering 
TODAY... your assurance of maximum oil discovery with 
years-ahead technique development and tool design. 


Write or call today. Elgen offices are in 
major oil areas to further serve you. 


~ELGEN 
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CORPORATION 
2925 MERRELL ROAD / DALLAS, TEXAS 
Fleetwood 7-3958 














Wireline servicing made easy 
with a 
PACIFIC 


PERMANENT COMPLETION 
| PUMP HOLD DOWN 














































The Pacific Permanent Completion Hold- 
if Down is designed with maximum opening 
i through the shoe to permit use of Perma- 
nent Completion Tools through it. The seal- 
ing arrangement has replaceable Stainless 
Steel Sealing Ring with a reversible Stain- 
f less Steel Sealing Ring Seat and can be used 

| on any type A.P.I. rod pump. 
















































Undersize rings can also be 
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run through a Permanent Com 








pletion ‘'S'’ Nipple and seated 











in the pump shoe. 









If at any time the Stainless Sealing Ring 
Seat, which is part of the Tubing Assem- 
bly, should become damaged or leak, an 
effective seal can be obtained without 
pulling tubing. The Rod Assembly is 
engineered and designed so that by 
replacing the Spacer Ring on the Hold- 
Down Lock Body with three Ring Type 
Seating Cups, the seal is transferred to 
the Seat Support Nipple with the Sealing 
Ring and Sealing Ring Seat serving as a 
No-Go ring and supporting the load. 


PACIFIC PUMPS, INC. 


HUNTINGTON PARK, CALIFORNIA 
Offices in all Principal Cities 


Mid-Continent Division: 1221 E. 1st St., Tulsa, Oklahoma 
Pacific Pumps of Canada, Ltd., Edmonton, Alberta 
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ing health problems of employes; cooperat- 
ing with local and national industria} 
health organizations and public health 
| agencies in improving general health 
standards; and other services tending to 
encourage good health. 


DRILLING AND EXPLORATION 
COMPANY, INC., and its contract drill- 
ing subsidiary DRILLING AND EXPLO. 
RATION COMPANY OF DELAWARE, 
INC., will be established in Dallas in 
early July. Announcement of the sched- 
uled move was made by Drilexco Presi- 
dent Charles R. Rider, who characterized 
it as a consolidation of the executive and 
administrative offices of the Drilling and 
Production departments into a single cen- 
tral location. In the move, headquarters 
for the parent firm will shift to Dallas 
from Houston where they have been for 
the last five years. Headquarters for the 
drilling subsidiary have been in Los An- 
geles since 1934. It engages in contract 
drilling in this country and abroad. Dallas 
quarters will be in the Exchange Bank & 
Trust Company Building now under con- 
struction in Exchange Park in the north- 
west part of the city, The companies will 
occupy all of the sixth and part of the 
fifth floors. Approximately 25 executive, 
engineering and supervisory personnel are 
involved in the Dallas move, mostly from 
Houston. The shift from Los Angeles will 
include President R. L. Rose of Drilexco 
of Delaware; Vice President Robert D. 
Walker; H. D. Pyke, manager of field 
operations, and E. W. Wilkins, purchasing 
agent. Those to come from Houston are 
E, A. Roberts, Jr., vice president and pro- 
duction manager, who with his staff al- 
ready is temporarily located in Dallas; 
R. H. Huey, secretary-treasurer; R, E. 
Wiggins, Land department manager, and 
Perry Cullen,’ purchasing agent. 


SEABOARD OIL CO. has discontinued 
its Los Angeles office. California opera- 
tions will henceforth be handled by the 
Bakersfield office located in the Seaboard 
building, Bakersfield, Calif. N. A. Rousse- 
lot will assume the duties of a special rep- 
resentative reporting to the executive vice 
president on all matters pertaining to the 
company’s joint operations in the Kettle- 
man Hills, the Guijarral Hills, Pleasant 
Valley and Coalinga Nose oil fields. His 
office is at 3500 Ocean Boulevard, Corona 
del Mar, Calif: 


GULF OIL CORP. opened three new 
laboratories in Pittsburgh, Penn., designed 7 
to accelerate the exploration of new fron- © 
tiers of petroleum science. The William 9 
Larimer Mellon production research labo- ¥ 
ratory is devoted to research into reducing % 
drilling costs and achieving a greater per-¥ 
centage of yield fron? oil reservoirs. The 
Richard Beatty Mellon automotive prod-¥ 
ucts laboratory is where the gasolines and 
motor oils of the future are evaluated 7 
under severe test conditions with the aid 
of dynanormeters which produce the ef-7 
fects of driving on various road grades. § 
The Andrew William Mellon nuclear sci 
ence laboratory, assigned to explore the 
uses of nuclear energy in all phases of 
petroleum work, has begun projects which 
range from recovering more oil by atomic 
methods, to possibilities of improving re- 
fining by nuclear techniques, to creating 
new products, to radioactive “tracer” 
studies. 
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CONTINENTAL-EMSCO COMPANY 4 Division of The Youngstowm Sheet and Tube Company : 
General Offices: DALLAS, TEXAS - Plants: LOS ANGELES - HOUSTON + GARLAND, TEXAS 
Export Division: 45 Rockefeller Plaza, New York, N. Y. Representotives in All Principal Oil Fields of the World 
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RIMROCK-TIDELANDS, INC. and 
TRANS-TEX DRILLING CO. have an. 
nounced a merger. Under the terms of the 
merger, Rimrock-Tidelands will act as 
surviving company. The merger of these 
two companies will result in an organiza. 
tion with assets in excess of $7 million, 
Trans-Tex Drilling Co. is a wholly owned 
subsidiary of Husky Oijil Company of 
Cody, Wyo. Chairman of the board of 
Trans-Tex is George S. Buchanan who 
will become chairman of the board of 
Rimrock-Tidelands; H. L. Rowley, present 
chairman of the board of Rimrock-Tide- 
lands, will become president of the new 
company; W. O. White, now president of 
Trans-Tex Drilling Co., will become vice 
president in charge of exploration. Vice 
president in charge of exploration is W. C, 
Kneale, formerly president of Rimrock- 
Tidelands. 





L 


Principals in the Rimrock-Tidelands and Trans-Tex merger are left to right, George S. Buchanan, 
W. O. White and H. L. Rowley. 


AMERICAN PETROFINA, INC., an- 
nounced the removal of its office to 50 
Rockefeller Plaza, New York 20. 


SHELL OIL CO. announced that it is 
the exclusive supplier of fuel for the new 
French Caravelle jet airliner during its 
tour of American cities begun recently, 
Approximately 125,000 gallons of jet fuels 
were made available for the 80-passenger, 
twin-jet Caravelle at 16 U. S. cities, ac 
cording to J. S. Harris, Shell aviation 
| manager. 








ue J. LONGYE AR Co., geological explo- 
aaa company, and YUCCA MINING & 
| PETROLEUM CO., INC., announced the 
| signing of contracts fer exploration and 
mining involving the largest single block of 
land in the Ambrosia Lake area. E. J. 
| Longyear Co, will manage the exploration 
| program, with financing to come from 
Lisbon Uranium Corporation, controlled 
by Atlas Corporation, and from Mineral 
Project-Venture B. Ltd., a limited partner- 
ship of eastern investors with headquarters 
in Madison, N. J. The program which will 
be known as the San Mateo Dome project, 
involves exploratory drilling on approxi- 
mately 16,000 acres in Township 13 and 
14 North, Range 8 and 9 West, McKinley 

Are you still looking in the sky for County, New Mexico. In excess of half a 
profit losses? Enardo Vent Valves provide million dollars will be spent during the re- 
a means of keeping a predetermined pres- ae 3 f 1957 Sewat: niy, ae 
sure on stock tanks. These vent valves are mainder 0 JI! On exp aon OMy. . 
used in conjunction with Enardo pressure penditures for the blocking out of ore 











type hatches. Set 2 to 4 ounces less than bodies will be in addition to the drilling 
hatch pressure to prevent hatch venting. budget. A similar budget has been pre- 
. ¢ ye ° Cc 
On leases not using a positive venting arranged for 1958. 
system, that have changed to an Enardo ae 
Vapor Control System, it has been proven 
that there was an immediate increase in , > > TA . : J 
saleable fluid gravity. For, on a lease with iy nage’ satin ASSOCIATES. INS 
a production of 50 barrels per day, it is as been formed by Uurtis McBroom an 
possible to add a total savings of $1,482.00 Bert H. Murphy to operate oil properties 
in the books after the installation of proper which have been depleted by flowing or 
hatches and vent valves, cutting gravity pumping and ether primary methods. 
and volume loss. Water-flood will primarily operate oil 
, , Enardo 800 series Vent Valves are of- properties for independent producers as an 
Enardo 800 Series In-Line Vent Valve ferred in standard 2”, 3” and 4” pipe sizes, engineering and operating. service. Mc 
one settings He to eee Le yaw Broom rece ntly resigned as vice presen 
: aluminum or semi-steel bodies with plastic ! ass: i . ati s 
Contact the representative nearest you trim. Slip-On or flanged ends. Standard Re senyes Nened c chief pins sal 
for further information. valve is 1 ounce pressure, 4/10 ounce rh mk cm fA b: ade , ter- 
Jack Merrill Harry Higginbotham west. assistant manager of Ambassador's wate 
Sendersen, Texas Tulsa, Okiah flood operations. Prior to their service with 
» Garenema Enardo 1900 series Vent Valves also Ambassador, McBroom and Murphy were 
ae =~ offered in 2”, 3” and 4” sizes, with or with- both with Producer’s, Inc., the waterflood 
Midland, Texas Houston, Texas out companion flanges bolted on. Standard subsidiary of Signal Oil d Gas Company 
Jack D. Neff Bruce Heller valve 2 ounce pressure, 4/10 ounce vacuum. Wal ‘ Af : Ih | ane ned —— - 
Ellinwood, Kansas Tulsa, Oklahoma Pressure settings from 2 to 24 ounces. alter stova as also joined the ne 


firm as engineering assistant. He was also 
formerly with Ambassador, and prior to 


manufacturing company that with Warren Petroleum and Tem 
nessee Gas in Houston. The new firm will 
E NARDQG BO X 1647 TULSA, OKLA have its offices at 3017 Lubbock Street m 


Fort Worth, Texas. 
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NEW 
UDT-1091 


Turbotorque Power Unit 250 
bhp @ 1,500 rpm (complete 
with radiator and fan) 





INCREASED HP 
U-1091 
Power Unit 


255 bhp on LPG, 232 bhp on 
nat. gas @ 1,600 rpm (com- 
plete with radiator and fan) 
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Power range of International oil field 
engines increased to 269 usable hp. 


Now you can get conservatively- 
rated dependable International oil 
field engine power in two new big 
economy sizes. The new UDT-1091 
Turbotorque diesel engine delivers 
265 usable hp @ 1,500 rpm. The 
increased horsepower U-1091 car- 
bureted engine develops 269 hp on 
LPG or 247 hp on natural gas @ 
1,600 rpm. 

Both 6-cylinder Internationals 
are cost reducers on deep well 
pumping or for tandem operation 
on drill rigs. 

Like the 200 hp naturally aspi- 
rated UD-1091 International diesel, 
the new UDT-1091 supplies de- 
pendable power on your heavy- 


INTERNATIONAL’ 


International Harvester Company 
180 North Michigan Ave., Chicago 1, Ill. 


duty jobs under peak loads. It 
burns low cost No. 2 diesel fuel 
without smoke up to maximum 
rated loads, starts easily, gives 
thousands of hours of trouble-free 
operation, and is easy and inexpen- 
sive to maintain. 

Improvements on the U-1091 in- 
clude: new 9:1 compression ratio; 
new aluminum-alloy pistons with 
ni-chrome top inserts; new straight 
natural gas or LPG carburetion; 
new thermostatic by-pass controlled 
cooling and a new 24-volt electric 
starting and ignition system. 

Save important money by spec- 
ifying either International on your 
new equipment or by seeing your 


nearby International Power Unit 
Distributor or Dealer when it’s 
time to repower. 


POWER RATING 
Complete Engine Without Fan 
intermittent 
Load Bph 


265 @ 
1,500 rpm 
214 @ 
1,500 rpm 
269 @ 
1,600 rpm 
247 @ 
1,600 rpm 


UDT-1091 6 Diesel 250 @ 
1,500 rpm 
200 @ 
1,500 rpm 
255 @ 
1,600 rpm 
232 @ 

1,600 rp 


Model Cyl. Fuel 


UDT-1091 6 Diesel 
UD-1091 6 Diesel 
U-1091 6 LPG 


Nat. Gas 


UD-1091 6 Diesel 


U-1091 6 LPG 


Nat. Gas 


CONSTRUCTION EQUIPMENT 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors . .. Self-Propelled Scrapers ... Crawler 
and Rubber-Tired Loaders... Off-Highway Haulers... Diesel and Carbureted Engines... Motor 


Trucks ... Farm Tractors and Equipment. 








What's Happening 





Sidney A. Adger George E. Conner 


Richard F. Ladd Edward R. Cadena 


Milwhite Mud Sales Company announced 

the promotion of three Houston residents 

to executive positions. George E. Conner 

goes to the position of vice president in 

charge of public relations; and Richard F. 

Ladd to vice president and chief engineer. 

Conner has been with 

Milwhite since 1954 

and has served the 

firm as sales manager 

during that period. 

Prior to joining Mil- 

white, Conner was 

with Garrett Oil Tool 

Company, Adger spent 

12 years as a captain 

for Pan American 

World Airways. Ladd 

has served the com- 

pany in various ca- 

pacities in West Texas 

Ralph Noble and Houston since 

; 1949, In his present 

capacity, he will be in charge of the field 

service phase of Milwhite’s operations. 

Other promotions announced were the ele- 

vation of Edward R. Cadena to vice presi- 

dent in charge of Louisiana operations and 

Ralph Noble to the position of Louisiana 

division manager. Cadena will continue to 

maintain his offices in Lafayette, La., and 
Noble will be located in Jennings, La. 


Schlumberger Well Surveying Corporation 
has announced four sales engineering as- 
signments. C, C. Bush, formerly in 
Natchez, is now the division sales engineer 
at Oklahoma City. F. J. (Jack) Bell, until 
recently stationed in Wichita, Falls, Texas, 
has assumed the new position as senior 
sales engineer at San Antonio, Texas. C. 
G. Griffin has been named sales engineer 
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AMONG SERVICE AND SUPPLY MEN. 


at Jackson, Miss., and J. A. Masters as- 
sumes the same position at Midland, 
Texas. R. C. Davis, formerly district man- 
ager at Evansville, has been promoted to 
division engineer at Shreveport, La. 


Continental-Emsco Company announced 
the appointment of G. H. Lewis to the 
newly created post of D-+B specialist at 
large. Lewis will work out of Continental- 
Emsco’s Dallas home office with the com- 
pany’s D+B specialists on both sucker 
rods and subsurface pumps. 


The Petro-Tech Service, C.A. elected John 
M. Miner president of the company. 
Petro-Tech is a member of Dresser Indus- 
tries, Inc., and a subsidiary of Dresser In- 
dustries, A. G. Miner’s election to presi- 
dent is the result of an 11-year evolution 
that began when he joined Lane-Wells 
Company as a trainee. Upon completion 
of his training with Lane-Wells, Miner 
was transferred to Venezuela and Petro- 
Tech where he was assigned every job in 
which Petro-Tech was involved, He was 
a loader, hoist truck operator, perforating 
operator and district and division super- 
visor. Miner was also a member of Petro- 
Tech’s perforating crew that perforated 
their first well in Venezuela on March 20, 
1947, In 1954, he became assistant to the 
vice president and less than a year later 
became manager of operations. In June, 
1956, he was elected vice president and 
a member of the board of directors where 
he served until his present appointment. 


Fairbanks, Morse & Co, has announced 
the appointment of William D. Randolph 
to the position of general attorney for the 
company. Randolph was formerly associ- 
ated with the law firm of Thompson, Ray- 
mond, Mayer, Jenner & Bloomstein, gen- 
eral counsel of the company. 


E. T. Robertson, area manager at Mag- 
nolia, Ark., has been reclassified to assist- 
ant district manager of the Lane-Wells 
Company Arklatex district and transferred 
to Shreveport, La. Lee Moses, station man- 
ager at Refugio, Texas, was transferred to 
Magnolia as area manager. W. J. Ander- 
lohr has been named field service operat- 
ing engineer in charge of the Refugio 
truck station and has been transferred 
from Corpus Christi, Texas. N. S, Kim- 
ball, Jr., field service operator in Hobbs, 
N. M., has been reclassified to district sales 
engineer trainee and transferred to Alice, 
Texas. E. H. Peveto has been reclassified 
from district logging engineer to district 
logging and mechanical engineer with 
headquarters at Alice. W. E, Johnson has 
been designated field service operator in 
charge of the Cisco, Texas, truck station. 
R. E. Jordan, senior division mechanical 
engineer, Houston, was transferred to Head 
Office Engineering department in Los An- 
geles. R. B. Reynaud, district mechanical 
engineer at Harvey, La., was transferred 
to Houston as senior division mechanical 
engineer. P. A, Pausky, division mechan- 


ical engineer in Houston was transferred | 
to Head Office Engineering department in 
Los Angeles. ; 


F. E. Engel has been appointed personnel © 
manager of The National Supply Com. ~ 
pany. This is a newly-created position © 
intended to accelerate the company’s pro | 
gram of communications with salaried em- 
ployes in the Pittsburgh general offices * 
and in the field. It is distinct from the 7 
Industrial Relations department serving | 
the plants. Engel started with the com | 
pany in 1923 and has filled a number of 7 
assignments in Toledo, Ohio, Tulsa and 
Pittsburgh, Until his recent appointmen 
he was office manager in Pittsburgh an 
also headed the payroll unit. 


William K. (Bill) Garms has been ap ~ 
pointed chief engineer of Jones & Lendl 
lin Division’s Production Equipment Sales © 
section at the firm’s © 
headquarters office in 
Tulsa. Garms’ basic ~ 
function in this newly- 7 
created position is to — 
assist W. R. Clarke, © 
manager of produc. © 
tion-equipment sales, > 
in promoting the sale > 
of all production 7 
equipment. However, | 
Garms will give pri- 7 
mary attention to the © 
development of J&L’s © 
pump unit and water- 7 
William K. Garms flood equipment sales. 
Garms joined J&L 7 
Supply’s machinery sales in 1947. Prior to” 
his J&L career, Garms had been engaged 
in the engineering profession since 1941, 
He was associated with the Douglas Air- 
craft Company at Santa Monica, Calif., as 7 
a tool designer. 


David Lee Treadway, past-president of 
both the Texas Mortgage Bankers Associ- © 
ation and the Dallas Mortgage Bankers 
Association, has been elected a vice presi- 
dent of the Republic National Bank of 
Dallas. Treadway joined the staff of The 
Texas Company in 1919. Leaving Texaco 
in 1924, Treadway joined the Putnam 
Lumber Company, Jacksonville, Fla., first 
as paymaster of one of the firm’s sawmills, 
then became a retail lumber dealer for 7 
the company: In 1929, he returned to 
Houston, where he took a position with 
the Walker Lumber-Company, again han- 
dling. various phases of the retail lumber 7 
business. From 1931 until his election to 
Republic’s staff, Treadway was with In- 
vestors Diversified Services, Inc., head- 
quartered in Houston. Treadway started ” 
with the firm as an estimator and inspec- 
tor of properties. Later, he was assigned 
charge of the Fort Worth and Dallas of- 
fices of this company. The Fort Worth 9 
office was then consolidated with the ™ 
Dallas office. 
Treadway was placed in charge of the 
firm’s Texas offices, as well as those im 
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lee C. Moore Corporation 
Eidal TW-WB-60 Trailer 
suspension 
120,000 Ibs. on 8 tires, 21:00 x 25 


pment Company 
iler Suspension 
tires, 27:00 x 33 


THE WORLD’S LI 


in the building of off 
aves you time—saves 


NOW IN SERVICE IN 


AUSTRALIA VENEZUELA CENTRAL AMERICA 
: i EGYPT TUNIS ALGIERS PERU 
mpany, inc. SAUDI ARABIA UNITED STATES PHILIPPINES 


Write or wire us now. We will have one of our transportation engineers discuss 
your problems with you... or... we will send you complete information. 








Oklahoma, Louisiana, Mississippi, Arkan- 
sas and Alabama. During his service with 
Investors Diversified Services, Inc., he 
gained wide experience in the handling of 
all phases of conventional, FHA and GI 
lending. 
o 

S. S. Smith has been named Canadian re- 
gional sales manager of the Pumping Unit 
division for The Parkersburg Rig and Reel 
Company. Smith, who will headquarter at 
Calgary, Alberta, succeeds J. L. Norris 
who has been transferred to Oklahoma 
City as district sales manager for pumping 
units. Prior to this appointment Smith was 
district sales manager for the West Texas- 
New Mexico district. H. H. Weiser, for- 
merly pumping unit salesman at Grand 
Junction, Colo., succeeds Smith as district 
manager at Odessa. 





Windell Williams 


W. L. Reynolds 


Cameron Iron Works, Inc., announced the 
promotion of W. L. Reynolds from man- 
ager of the Mid-Continent district at Tulsa 
to a staff assistant to the sales manager 





















mounted prospecting drill problem. The ro’ 


motors mounted in a gear 


that the rotary head shall travel up and down on a vertical straight line, a system 
is towards the front end of the arm, and to the front frame (about the top end of 
front end of the arm pivots); these links move the front p 
the position of the rotary 
m of the well known “Scott-Russell” straight line 


attached 
which the 
forwards and rearwards thus maintainin 
point, The system of links is a modified 


motion and causes the rotary head to travel on a vertical straight line over the length 


movement permitted by the jacks. 


A guide mounted vertically under the rotary head, and a short distance above the ground, 
holds the first length of drill pipe, and the bit, verticall 
at the commencement of the hole. As drilling progresses 
reduce whip in the drill string and so assists in maintaining the drilling of a 


wanderin 


Send for illustrated bulletin. 
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The Drilimaster Power-Arm Drill represents an advanced appr 
x at the upper end of the drill string. The rotary 
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each to the truck/trailer 
tation of the drill pipe and bit is by means of 
head, as this 
gear box is called, is moved up and down with the drill string by means of an arm which is 
pivoted at its front end. 

The arm, and thus the rotary head which is mounted at the rear of the arm, is raised and 
lowered by jacks mounted a short distance to the rear of the arm front pivot point. In order 
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t point of the arm 
head above a fixed 


of 
and prevents the turning bit from 
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straight hole. 
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in Houston. Radean Hallmark was named 
district manager replacing Reynolds, while 
the Mid-Continent district headquarters 
was moved to Chickasha, Okla. At the 
same time Roy Uhl was named manager 
of the Tulsa sales office. Reynolds, who 
joined Cameron in 1948, has served as 
district manager since 1953. Prior to that 
time he was with Magnolia Petroleum 
Company for 22 years in Oklahoma, ad- 
vancing from the roughneck to tool 
pusher. Both Hallmark and Uhl have had 
considerable production experience and 
will specialize in the sales and service of 
Cameron’s drilling control, valve and 
christmas tree products. 

Windell Williams was transferred from 
Calgary, Canada, to the sales office in 
Midland, Texas. Williams has been on the 
Cameron sales force in Canada for the 
past three years. Before joining Cameron 
he was a salesman with the Ralph Fannin 
Company. He specializes in sales engineer- 
ing on blowout preventers, mud _ valves, 
high pressure drilling control and christ- 
mas trees, 


Don S. Permar has been named to the 
newly created position of assistant general 
sales manager for the Roi Division, 
Westinghouse Air Brake Co., Milwaukee, 
Wis. Permar has been field sales manager 
for Le Roi since 1954. Prior to that time, 
he was sales manager of stationary air 
compressors. Permar joined Westinghouse 
Air Brake Co. as a pneumatic engineer in 
1945 and came to the Le Roi Division in 
the spring of 1954. 


John McCormack was appointed control- 
ler of Geophysical Service Inc. Since 1953, 
McCormack has served as general attorney 
for GSI’s parent or- 
ganization, Texas In- 
struments Incorpo- 
rated. He is also an 
assistant secretary of 
GSI and will con- 
tinue in that position. 
McCormack’s new 
duties will include su- 
pervision of the Con- 


trol department and 
legal activities of 
GSI. Formerly, the 





Control department 
was directed by E, O. 
Vetter in addition to 
his primary position 
as administrative vice president. Prior to 
joining Texas Instruments in 1953, Me- 
Cormack was associated with the New 
York law firm of Thacher, Proffitt, Prizer, 
and Crawley. 


John McCormack 


Twin Disc Clutch Company has an- 
nounced three new appointments in oil 
field areas. Loy F, (Si) Seamster has been 
appointed district representative in charge 
of Twin Disc’s Tulsa branch office. Seam- 
ster joined Twin Disc in 1956 as a sales 
engineer. For ten years prior to that, he 
owned and operated a manufacturing and 
contracting business in Arkansas. Also at 
Twin Disc’s Tulsa branch office, H. B. 
(Bob) Hougan has been appointed district 
service representaitve. Hougan has been 
with Twin Disc since 1944, and has been 
district service representative handling 
West Coast service problems for the past 
five years. Lee Hansen has been promoted 
to district representative at Twin Disc’s 
Dallas branch office. Hansen joined Twin 
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PB’s 8 rollers give you 33% % more 
damping area than any other guide 





There is a PB Wire-Line 
Guide for every kind of 
installation 


ROLLETTE — smaller than the 
Roliguide, but employing the 
same roller principle 
QUARTET— employs four stand- 
ard rubber guides 

DUET—two standard rubber 
guides 

SOLO -—one standard rubber 
guide 


FOR THE 
NEWEST 
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The Housing Protects 


Your Crew 






A roller can’t fall out of the casting 
during operation, under any condition 


The PB ROLIGUIDE eliminates the damaging whip, lash and traveling waves of 
your wire line and helps prevent uneven spooling on the drum, and wear at the 
crown sheave. It adds safety to your operation and life to your equipment. In fact, 
one leading manufacturer of rotary equipment advises in his instructions that wire- 
line stabilizers are absolutely necessary for good spooling. 

Byron Jackson’s PB ROLIGUIDE has advanced design features not even 
approached by any other spooler. The greater number of rollers, set apart into two 
sets of four, exert a degree of control that would be impossible with a smaller, more 
simple wire-line guide. The housing is strong and heavy, which not only prevents the 
rollers from falling out, but adds extra weight to further control wire-line whip. 
However, if need be, the rollers can easily be replaced by the removal of the two 
side guards. 

Insist upon the finest protection for your crew and your wire line. Specify Byron 
Jackson PB Wire-Line Guides. 


Byron Jackson Tools, inc. 


A Subsidiary of Borg-Warner Corporation 
P.O. Box 2017A Terminal Annex, Los Angeles 54, California 


For more data on advertised products, use Readers’ Service Cards, last page. 
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BALL BEARING MOTORS 














¢ VERMIN PROOF 
© DRIP PROOF 

© CORROSION RESISTANT - 

@ MOISTURE PROOF 


j? FORCED AIR COOLED 
are 
Yes...all these features are com- 
bined in Fieldmaster Ball Bearing 
Motors to make them the leading 
power units in the oil country. Na- 














turally there’s a type and H.P. espe- 
cially suited to fit your specific re- 
quirements. 


Contact us for complete information 
On any motor requirement. 


BETHLEHEM 


SUPPLY COMPANY 
TULSA, OKLAHOMA 
Manufactured by 
VALLEY ELECTRIC CORP. 

ST. LOUIS 8, MISSOURI 











Disc in 1952 and was assigned to the Tulsa 
branch office. In 1953 he was transferred 
to the Central Service department at 
Racine, Wisc. 





James E. Cline B. B. McCann 





R. C. Murphy W. A. Knapp 


Bethlehem Supply Company has an- 
nounced these new appointments to the 
Los Angeles sales staff and other staff 
changes. James E, Cline has reported to 
the Los Angeles office 
from Santa Maria, 
Calif., where he has 
been store manager 
and field representa- 
tive. Cline’s previous 
supply experience in 
the Los Angeles Order 
department as well as 
field work in both the 
San Joaquin Valley 
and Coastal areas 
gives him qualification 
for his new assign- 
ment. Keith E. Avery, 
salesman at Long 
Beach, has been ap- 
pointed store manager and field representa- 
tive at Santa Maria, succeeding Cline. He 
has been with Bethlehem Supply since 1946. 
B. B. McCann, assistant store manager at 
Long Beach, is promoted to salesman, re- 
placing Avery. Ivan E. Warrington has 
been promoted to the Los Angeles sales 
staff from the Los Angeles Order depart- 
ment where he has specialized in pipe 
and tube sales. His ten year supply ex- 
perience includes work in several of the 
company’s departments. R. C. Murphy 
has succeeded Warrington and is in charge 
of tubular and pipe sales. W. A. Knapp 
has been promoted to general sales at Los 
Angeles where he will specialize in sales 
to the process industries. Knapp comes to 
Los Angeles from Avenal, Calif., where he 
has been managing Bethlehem Supply’s 
operations in that area for six years. y 
Wages has replaced Knapp at Avenal as 
store manager and field representative. 
Maurice T. Bonfadini, who has been with 
Bethlehem Supply since 1950, has been 
promoted to the Los Angeles Order de- 
partment where his duties will primarily 
consist of handling field store orders. 





Maurice T. Bonfadini 
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MERCOID 


EXPLOSION 


PROOF 





SAFETY CONTROLS 


For 


PRESSURE 
TEMPERATURE 





Hermetically sealed 
mercury switch 

















— Visible On-Off circuit 








Visible calibrated dial 











Visible operating 
point indicators 














Outside adjustments 











Explosion-proof housing 
(Rugged in construction) 


























Mercoid Controls are available in 
steel cabinets made to your speci- 
fications. 












Built to last the life of 
the equipment it serves 





Our engineers are at your service 
—send in your control problem. 





THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill 
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Joseph H. Mathis 


Irving H. Bettis 


Joseph H. Mathis was appointed manager 
of the Illinois division of Hughes Tool 
Company. Mathis started with Hughes as 
office manager at Clay City, IIl., in 1938, 
and, prior to his present appointment, was 
Illinois district manager for 11 years. 
Mathis replaces Irving H. Bettis who re- 
tired last April. Bettis was originally em- 
ployed in the Hughes Engineering depart- 
ment in Houston in 1927, and continued 
in field engineering until 1945, when he 
was transferred from engineering to sales 
and was made manager of the Illinois 
division. 

* 
Welex Jet Services, Inc., has announced 
the promotion of Graham W. Aker to sales 
engineer for their Wichita Falls district 
office. Aker has spent five years in oil well 
service work. He started as an engineer 
trainee working summers while in school, 
and later moved from a trainee to an R/A 
operator with Welex. Two more men have 
been named sales engineers of Welex. R. P. 
Dunford became a sales engineer in the 
company’s Stillwater, Okla., district, after 
more than six years with the company in 
various field jobs. Prior to his joining 
Welex, Dunford had worked several years 
as a pumper, roughneck and driller, Jack 
B. Cross was named sales engineer for the 
Wichita Falls, Texas, district. He has been 
with Welex two years, working in various 
field positions prior to this time. Before 
coming to Welex, Cross had experience 
with drilling crews and equipment com- 
panies, 

. 
Seismograph Service Corp. has announced 
promotions for four officials, In the per- 
sonne! moves E. D. Wilson, assistant treas- 
urer, was named treasurer of SSC. Wilson 
will fill the treasurer’s post formerly held 
by F. B. Leedy. Leedy, who in addition to 
treasurer has been vice president of Seis- 
mograph Service Corp. (International) 
operating in Brazil, also was named vice 
president of Seismograph Service Corp. of 
Canada. Other promotions were Howard 
R. Breck, manager of the Continuous Ve- 
locity Logging division, to assistant vice 
president in charge of CVL, and R, K. 
Finley, manager of maintenance and as- 
sembly, to assistant vice president in 
charge of manufacturing. Wilson has been 
with SSC for 11 years. As assistant treas- 
urer he has been in charge of accounting 
operations for the parent company and 13 
subsidiaries. Breck joined SSC in 1937. 
Findley joined SSC in 1937 as a boat 
helper. In 1951 he became manager of 
manufacturing and supply. 

* 


John N. Larsh, formerly a storeman at 
J&L Supply Division’s oil field supply 
store in Midland, Texas, has been pro- 
moted to sales representative at that loca- 
tion, and Robert C. Webb, salesman, has 
been transferred from Sherman, Texas, to 
Pampa, Texas. Webb joined the firm in 
April, 1953, as local store manager at 
Graham, Texas, and served in that capac- 
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ity until his promotion to salesman in the 
North Texas district the following Novem- 
ber. Larsh has served at the Midland store 
since his employment in 1955. 

e 


Fairbanks, Morse & Co. has announced 
the appointment of R. K. Annis to the 
company’s Engineering division as devel- 
opment engineer. Annis, who was formerly 
assistant to the manager of the company’s 
Kansas City, Kansas Works, will be lo- 
cated in Chicago headquarters. He is as- 
signed to evaluate, coordinate and follow 
up engineering development projects. He 
will also work with sales, plant manage- 
ment and factory engineering on all phases 
of engineering activity. He joined the 
Fairbanks-Morse organization in 1949 and 
has held responsible positions in hydraulic 
engineering and manufacturing. 





Ed Paulicek has been promoted to district 
representative in charge of the Sperry- 
Sun Well Surveying 
Company’s new Four 
Corners area district 
office in Durango, 
Colo., to provide serv- 
ices for the Farming- 
ton, WN, MM... area. 
Formerly a salesman 
in the company’s Ok- 
lahoma City office, 
Paulicek has been 
with Sperry-Sun for 
the last 3% years, 
and has worked in 
Oklahoma and Kan- 
Ed Paulicek sas for the last six 

months, Prior to that 
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Wine Line Tools 
Wine Line Sowicos 


For Gas Lift Equipment, Wire Line Service, 





and Wire Line Tools, call your nearest Camco 
representative. Ten years of improvement — Ten 


years of progress and development — 


- retrievable gas lift valves 
sidepocket mandrels 

¢ hydraulic wire line trucks 
wire line tools 


TYPE “Db” 
LATCH 


* SIMPLE 
* POSITIVE 
* ADAPTABLE 





OF to 


P. O. BOX 14484 « 7010 ARDMORE + HOUSTON 21, TEX. 
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CF.1 SEAMLESS CASING AND TUBING 


throughout the four corners area 


Take the San Juan Basin ... or the Paradox 
Basin . . . or the Black Mesa Basin... or 
any other active part of the Four Corners 
Area. There you'll find CF&l Seamless Oil 
Country Casing and Tubing. For operators 
all over this important producing and ex- 


ploration area have found that CF&l's con- 
veniently located Seamless Tube Mill offers 
them top-quality casing and tubing. 

CF&l Seamless Oil Country Casing and Tub- 
ing is available in 2%” through 9%” O.D. 
It meets or exceeds API STD 5A specification. 


SEAMLESS TUBULAR PRODUCTS 


THE COLORADO FUEL AND IRON CORPORATION 


Denver, Colorado 
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he was a gyroscopic and multi-shot sur- 
veyor, working out of the Lafayette, La., 
office. 


Paul Ferguson has 
joined the Harold 
Brown Company, Inc. 
in the Houston office, 
where he will do sales 
and service work, He 
was formerly. with 
Otis Pressure Con- 
trol. 


Eugene McDermott, 
J. E. Jonsson, Cecil 
H. Green, P. E, Hag- 
gerty, C. J. Thomsen, 
F. J. Agnich, E. G. 
Ackerman and Ewen 
Paul Ferguson C. MacVeagh have 
been re-elected to the 
board of directors of Texas Instruments, 
Inc., Dallas. 


B. H. Pickard was elected president of the 
Tuboscope Company and B. G. Price as 
vice president of Engineering Research 
and Development and assistant general 
manager. Pickard has been general man- 
ager of Tuboscope for the past year. He 
joined the company in 1941 as a trainee 
after being associated with the Reed Roller 
Bit Company and served in operational 
jobs in Odessa before being named opera- 
tor in charge in Houston in 1943. He was 
made district manager in 1947, division 
manager in 1948, Texas Gulf Coast Man- 
ager in 1951. Pickard was elected vice 
president the following year, manager of 
sales in 1954 and assistant general man- 
ager in 1955. Price joined Tuboscope in 
1938 as a trainee and served in various 
capacities in Houston and Illinois before 
being named district manager in Kansas. 
He also was district manager in Okla- 
homa from 1942 to 1944, Tuboscope rep- 
resentative in Mexico for a year and 
served in that capacity in South America 
starting in 1945. In 1948 Price became 
chief engineer and was elected a _ vice 
president in 1953. 
e 


Captain G. P. Claridge, R..N. (Ret.) has 
relinquished his position as chief executive 
of the Council of British Manufacturers 
of Petroleum Equipment in London for 
reasons of health, and G. V. Sims has ac- 
cepted the post of director of the Council, 
having relinquished the chairmanship. As 
a past chairman of the Council, E. F. E. 
Howard of Hayward Tyler and Co., Ltd., 
has been asked to act temporarily as chair- 
man until G. H. Thorne of Dawnays, Ltd., 
vice chairman can take over. Thorne, 
however, is at present also honorary 
treasurer, and has to be relieved of the 
latter office before he can be elected chair- 
man. This can only be effected by mem- 
bers at the annual general meeting, and 
N. H. Birdseye of Braithwaite & Co., 
Structural, Ltd., has been nominated by 
the executive committee for submission to 
members as his successor at the annual 
meeting on July 24. The technical activity 
of the Council has been considered, since 
it was felt that early provision should be 
made for the present relief and eventual 
retirement of T. L. Bonstow. G. C. Carr, 
lately one of the chief engineers in the 
Shell group, has been appointed to the 
Council staff as technical adviser. Bonstow 
remains with the council as consultant. 
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“Take a right at the 
Tysco Separators!” 











ge pea nade: 


LANDMARKS _. 
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Every rutted road in the oil fields seems 
to pass beside a TYSCO installation sooner 
or later — perhaps it will be a vertical, hori- 
zontal, or spherical separator, a series of steel 
tanks, an emulsion treater, volume or indirect 
heater, water knockout unit, or some other 
type of production equipment displaying the 
oval TYSCO emblem. 


It’s true that these TYSON SMITH CO. 
products are often landmarks of the oil field, 
but they’re also hallmarks... of engineering 
quality, reliability, and design efficiency. 


Wherever that TYSCO emblem appears, 
on a steel vessel or on a service engineer’s car, 
it stands for quality. Remember it when your 
next producer is flowing, and specify TYSCO! 


TYSON SMITH CO. 
TYSco 





Congrats and $25 to A. V. Mclvor, 1255 Wabash St., Pasadena, Calif., for this quip. 


«... Looking for the monkey 
board...” 


From the great Northwest to the Gulf Coast off-shore installations, 
Lone Star fully normalized pipe is doing an outstanding job in 
drilling, production and pipe lining. 


Joe Roughneck (heart of the oil and gas industry) is getting 
delivery as fast as we make the pipe ... and the huge Lone Star 
plant is operating day and night. 


Steady progress is being made on construction of our new open 
hearth furnace and stretch-reducing mill . . . eventually there will 
be more fine steel and more API casing, tubing and line pipe for 
Joe Roughneck’s projects. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





EXECUTIVE-SALES OFFICES 

W. Mockingbird Lane at Roper e P. O. Box 12226 e Dallas, Texas 
DISTRICT WALES OFFICES 

Houston, Texas Midland, Texas San Antonio, Texas 

Tulsa, Oklahoma | Wichita Falls. Texas | Shreveport, La. 
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W. J. Harkey : Harry L. Johnson 


W. J. Harkey and Harry L. Johnson were 
elected vice presidents of National Geo- 
physical Company, Inc. Johnson, who is 
in charge of National’s Houston office, 
supervises the Texas, Louisiana and other 
Gulf Coast activities; Harkey is located 
in Dallas where National maintains its 
headquarters. Johnson became active in 
geophysical exploration upon joining Na- 
tional in 1937, Since joining National, he 
has worked in all phases of geophysical 
work in the U. S. and Cuba and has 
served in a supervisory capacity with the 
company for the past five years, Harkey 
joined National Geophysical in 1937 and 
since that time has worked in all phases 
of geophysical exploration both in this 
country and Cuba. 


Don Prehoda was appointed sales engineer 
in the Los Angeles Basin for McCullough 
Tool Company. Prehoda joined the Serv- 
ice department of McCullough in 1949 
and prior to his recent appointment served 
as assistant branch service manager in the 
Los Angeles office. 


Otis Pressure Control, Inc., has announced 

the appointment of Jack Russell as man- 

ager of its division 

office in Odessa. He 

was formerly sta 

tioned in Odessa as 

a sales engineer and 

was transferred to 

New Orleans less than 

a year ago to repre- 

sent the firm in the 

south Louisiana area. 

He has been with the 

company several years, 

starting out as office 

manager in the Okla- 

homa City division. 

Jack Russell He was later trans- 

ferred to the Corpus 

Christi division and to Hobbs, N. M. Rus- 

sell replaces Bill Mitchell, who has been 

transferred to the company’s New Iberia, 
La., division as district superintendent. 


Dr. James B. Austin has been appointed 
vice president—research and technology of 
United States Steel Corporation. Dr. Aus- 
tin was associated with the research labo- 
ratory of the Corporation in Kearney, 
N. J., from its establishment late in 1928 
until it was moved to U, S. Steel’s Re 
search Center in Monroeville, Penn., in 
1956. In 1946 he became director of re- 
search, and in 1954 was appointed assist- 
ant vice president—research and technol- 
ogy. In 1956 he was made vice president 
—fundamental research, the position he 
held at time of his present appointment. 
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giants of the depths 
probing riches unlimited 






Tl? MLB 


Avondale offers you outstanding facilities for engineering, research and 
construction of all types of offshore rigs . . . and we know our business. 
We have built and are now building some of the most famous rigs in the 
nation. We are prepared to work with your Naval Architect, or to handle 
all engineering and research ourselves through the facilities of .our vast 
and capable Engineering Department. You will find our prices competitive 
—our delivery dates firm. Before you decide on a builder for your next 


rig—see Avondale. 










SHIP BUILDING - SHIP REPAIRING - FOUNDERS > PROPEL 


AVONDALE MARINE: 


t P.O. BOX 1030 + PHONE UNiversity 6-4561 2 
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WAS THIS 
YOUR RIG? 


The best blowout preventer won't 
work if your operating unit fails. 
Payne Blowout Preventer Oper- 
ating Units have no equal for 
reliability and economy. Rugged, 
fast-acting Payne Pumps keep 
pressures up where they belong. 
New 2,000 psi service pressure 
Non-Separator Type Payne Ac- 
cumulators have no bladders or 
diaphragms to cause expensive 
shut downs. They are assembled 
in multiple units for any required 
volume. Consider every angle in 
choosing your blowout preventer 
operating units — reliability first, 
availability, maintenance and, of 
course, economy. Payne units are 
doing a better, more economical 
job on preventer hook-ups 
throughout the oil areas of the 


free world. 
yee MANUFACTURING 


COMPANY INC. 
P. O. Box 9278 Houston, Texas 
Phone: WA _ 1-7379 ° WA 1-2021 ° 
Night: HO 5-3804 « OL 4-5506 * OX 7-3309 


Export: R. $. Stokvis & Sons, 17 Battery Place, New York 4, New York 





| chemical operations, 


| cost, lightweight, 








_Cameron Adds Service Plane 


The above five-place, twin-engine Aero Com- 


| mander 680 has been added to the service 
| facilities of Cameron Iron Works, Inc., of Hous- 
| ton. Willet Alsworth, Jr., formerly with Goldston 
| Oil Corporation, 
| Cameron’s Aviation department. 


has been named to head 


Tracerlab’s Technical Division 
Sets Up New Facilities 


Now completed in Waltham, Mass., 


| Tracerlab’s new plant brings together 
| under one roof all of the company’s East 
| Coast 


consulting and technical division 


facilities. Previously housed in several 


| buildings in downtown Boston, laboratory 


and office space will now be concentrated 


| in one building. 


Set up in two major areas, one for 
shielded laboratories and one for regular 
total laboratory and 
office area exceeds 20,000 square feet. 
Four shielded laboratories and their ad- 
jacent storage areas occupy an area of 88 


| by 50 feet in the basement level. 


Besides the shielded laboratories, there 


| are 11 other major physical and chemical 


laboratories averaging 40 by 24 feet in 
size and 16 offices for Technical division 


| personnel, as well as a complete technical 
| library covering 500 square feet. 


Staffed by some 75 technicians, physi- 
cists and chemists, the laboratories are 


| provided with modern and complete in- 


strumentation for chemical analysis as well 
as synthesis. 


Waukesha Adds Diesel Engines 


| To Its Distribution List 


“All-American Lineup” of low- 
diesel engines has been 
added to its distribution list by Waukesha 
Sales and Service, Inc., Houston. 

The new units being handled by Wau- 
kesha Sales and Service, Inc. are the 
Hallett engines which are now being man- 
ufactured by American M. A. R. C., Inc. 
The latter company recently purchased 
the Diesel Engine division of the Hallett 
Manufacturing Company. 

American M. A. R. C. 


A new 


is embarking on 


| a program to produce their diesel engine 


line in large quantities to insure high 
quality and prices that will be competitive 
with engines of foreign manufacturers. 
The company is building a large new facil- 
ity which will be tooled with full and 
semi-automatic machines capable of high 
production rates. 


| Waukesha Sales to Distribute 


F&F Manufacturing Products 


Waukesha Sales and Service, Inc., Hous- 
ton, has been named distributor for the 
FloWay turbine pump and Watermaster 
pump lines. 

The turbine pump was formerly manu- 
factured by A. O. Smith Corporation 
under the name of Smith-Way. The change 
in name was made when the F&F Manu- 
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THE BEST ~: 


WAY TO 2 


LOWER i 
> 
OPERATING 
COSTS.... 


LOWED 


a REDA 


PUMP INTO 
YOUR WELL 


With investment and 
labor costs continuing to 
increase, economy of op- 
eration is of paramount 
importance in producing 
wells with decreasing oil- 
water ratios. 
Reda-Submergible Pumps 
are an economical means 
of producing wells with 
high fluid volume. Over 
80 million barrels of oil 
have been produced to 
date from wells previ- 
ously unprofitable to 
operate. Not only has 
production increased, but 
pumping with Reda ex- 
tended the ultimate eco- 
nomic life of thousands 
of wells previously 
roduced at low rates of 
luid withdrawal. 


Sizes are available to 300 

h.p.; capacities from 20 

bbls. to 25,000 bbls. per 

day; depths from 200-feet to overt 
10,000-feet. Easier, less expensive in- 
stallation, low operating costs, in 
creased production, greater operating 
life, and efficient performance lower 
costs when pumping with Reda. 


Write today for further information. 
Reda engineers will be pleased 
furnish complete information. 





PUMP COMPANY 
BARTLESVILLE, OKLAHOMA _ 
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to fit your specific needs 4 
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LEE C. MOORE designs cantilever masts to accom- 
modate any type and size of drawworks and power 
combination. Our close collaboration with other 
manufacturers assures the drilling industry of drilling 
rigs best suited to specific requirements. 


Y 


& 
@ (< 


Cc o R P 60 R a T i oO oN 


TULSA : HOUSTON : NEW ORLEANS ; CENTRALIA : ODESSA 
MIDLAND : DALLAS : GREAT BEND : CASPER : PITTSBURGH 
EXPORT OFFICE: ROOM 624, INTERNATIONAL BLOG., 630 STH AVE., NEW YORK 20, NEW YORK 
FOREIGN LICENSED MFR.: OIL WELL ENGINEERING CO., LTD., CHEADLE HEATH, STOCKPORT, ENGLAND 
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Built for Men 
Who Anow 
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Well Servicing Units 


Wichtex units are designed for fast, 
simple, efficient operation, tremendous 
roadability, and low upkeep . . . and are 
famous for long life without major repair 
or depreciation. Models range from 2,000 
to 12,000-foot capacity. All models can 
be equipped with spudding attachment. 


Investigate Wichtex Well Servicing 
Units . . . also, Wichtex Portable Rotary 
Rigs for 2,000 to 5,000-foot drilling. 


TEAS 


Ph. 2 


Bex 2250 S612 
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facturing Company of Fresno, Calif., ac- 
quired the Turbine Pump division of A. O. 
Smith. 

The FloWay is available with electric 
motor or Waukesha gas or diesel engine 
drives. 

Both the FloWay and Watermaster are 
used in irrigation, by municipalities and 
for all types of industrial uses. The four- 
inch Watermaster pump is also used for 
residential purposes. 


Security Engineering Opens 
South American Headquarters 


Opening of South American headquar- | 


ters in Caracas, Venezuela, has been an- 

nounced by Security Engineering Division, 

Dallas-based rock bits manufacturer, 
Concurrent with this announcement was 


the naming of Sam C. Welker as manager | 
of Security’s South American activities | 


from newly established headquarters in 
Caracas. 

According to C. L. Lane, Security presi- 
dent, the establishing of separate head- 
quarters in South America is to provide a 
more effective on-the-spot service to the 
Latin American petroleum industry. 

Welker was formerly rotary sales su- 
pervisor for National Supply Company in 
Caracas and has had extensive experience 
with drilling operations both here and 
abroad. He also served as foreign division 
engineer for Halliburton Oil Wel! Cement- 
ing Company and the Brown Drilling 
Company, Long Beach, Calif. 

Welker is currently in the U. §. to study 
current rotary drilling practices and to 
tour Security facilities and operations. 


Pool and Byers to Head 
Two New BS&B Districts 


To increase service for expanded pro- 
duction activities in the Oklahoma and 
Texas Panhandle area, Black, Sivalls & 
Bryson, Inc., has created a new sales dis- 
trict with headquarters at Borger, Texas. 


IT, E. (Ed) Pool, manager of BS&B’s 








Oklahoma City oil field sales district fo, 
the past three years, has been appointed 
manager of the new district. Pool has hag 
wide experience in the oil fields, having 
been with BS&B nearly 20 years. 

In addition to the new district office 


———_————_..., 





Here’s the spark plug 


x QUARK 


ENGINES 


IGNITORS 


Clark is now factory- 
installing STITT new 
Triple Ignitor Spark 
Plugs in Turbo Charged 
engines . . . Bring your 
Clark engines up to date— 

repower them with STITTS which give you 
longer life, cut downtime, increase mag- 
neto life. STITTS are also factory equip- 
ment in Waukesha, Cooper-Bessemer, 
Worthington, other leading engines 






Write today for FREE pock- 
et booklet giving recom- 
mended plugs for all 
engines—you can get bet- 
ter plug performance. 








STITT IGNITION CO, 
COLUMBUS 1, OHIO 


STITT MAKES HEAVY-DUTY 
INDUSTRIAL-TYPE PLUGS 








THE WESTERN CHEMICAL FEEDER 


the dependable, economical water treater 





CHECK THESE FEATURES: 


@ Used in Oil Well Water Flood- 
ing, Municipal Water Treating 
Plants, Canneries, etc. 

@ Can be driven by water en- 
tering plant for treatment. 

® Maintains pre-set water- 
chemical ratic through a wide 
rate-of-flow range. 

® Adjustable two ways, to feed 
from a few pounds to several 
hundred pounds of chemicals 
per day. 

®@ Also can be equipped with 
electric motor, or gas engine 
drive. 

® Made to your specifications 
in various sizes. 

@ In use the world over. 

Whatever your water treating prob- 


lems may be, investigate the Western 
Feeder. Write for literature and prices. 


For complete description see Page 2843 
of the Composite Catalog. 








U. S, Patent 2422062 








Manufactured By 


KEYSTONE SUPPLY CO. 





312 E. Cherokee St. Phone LD-10 
NOWATA, OKLA. 
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SECURITY ENGINEERING DIVISION] prune sits 


SOUTHWESTERN INDUSTRIAL ELECTRONICS | ecectronic instrumENTATION 


Tomorrow’s Progress 
Planned Today 









STRIES, INC. 


Ol + GAS 
EQUIPMENT AND | CHEMICAL 


TECHNICAL SERVICES | ELECTRONIC 
INDUSTRIAL 


REPUBLIC NATIONAL BANK BUILDING ° POST OFFICE BOX 718 . DALLAS 21, TEXAS 
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at Borger, BS&B has also opened a new 
branch at Liberal, Kansas, and has in- 
creased warehousing facilities at Borger. 

With the creation of the new Borger 
district, the former Oklahoma City and 
Tulsa districts have been consolidated with 
the district office established at Tulsa. Ed 
Byers, who has served as Tulsa district 
manager since 1952, will head up the con- 
solidated district that now includes sales 
offices at Tulsa and Oklahoma City, and 
branches at Blackwell, Duncan, Seminole 
and Oklahoma City. 

Byers started with BS-B in 1936, and 
has remained in Tulsa during this entire 
period except for four years spent in the 
Armed Forces during World War II. 








| 
: , 
| 





Extra weight and balance 
for “non-wobbling” falls. 


Johns-Manville “Klipper” 
grease seals. 


Easy opening guards, no 
bolts to take out and lose. 


Extra large bearing 
diameters. 


*<KISSICK PRODUCTS CORPORATION 
tox 2496 Tulsa, Oklahoma 
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Nine Welex Jet men relax after the 
course in radioactivity well logging. 


Welex Jet Services Employes 
Complete Well Logging Class 


Nine men have successfully complete 
the fourth class of radioactivity well log 
ging sponsored by Welex Jet Services, It 
The course is held at the Welex Lodge 
near the company’s general offices. , 

Graduates of the fourth class were: Bob 
Colclasure, manager of the Plainville, Kan- 
sas, district; M. F, Arnold, assistant man- 
ager of the Houston district; Robert J. 
Rice, Gulf Coast division radioactivity sales 
engineer, Houston; E. L. Blackman, Gulf 
Coast division sales engineer, Houston; 
B. G. Taylor, manager of the Great Bend 
district; W. B. Weatherby, sales engineer, 
Lafayette, La., district; Weldon L. Porter, 
Dallas city sales representative; George 
Thomas, Oklahoma division sales engineer; 
and J. P. Pouland, Kansas sales represent- 
ative, Wichita. 

The course is designed for field person- 
nel of Welex in an effort to offer a greater 
service to the oil industry in radioactivity 
well logging. The course emphasizes the 
tools, methods and techniques of logging. 

The course was conducted by Floyd D. 
Sawyer, Welex radioactivity well logging 
sales manager, and L. A. Ingram, chief 
R/A engineer for Welex. This was the 
fourth group of Welex personnel to gradu- 
ate from the class during the past month. 


Grant Oil Tool Co. to Expand 
Plant and Offices in Los Angeles 


Grant Oil Tool Company has broken 
ground for an extensive enlargement of 
its main plant and offices in Los Angeles. 
The new building will more than double 
existing floor space and provide increased 
production and testing facilities for the 
Grant line of drilling tools. Grant manv- 
factures a complete line of reaming, sta- 
bilizing and hole conditioning equipment. 

Raymond Dean Conwell and Associates 
is the architect. 


Robert L. Suggs Receives 
Kossler Helicopter Award 


Petroleum Helicopters, Inc., of Lafayette 
and New Orleans, La., announce that their 
president, Robert L. Suggs, was presented 
the William J. Kossler Award at the an- 
nual meeting of The American Helicopter 
Society in Washington, D. C., recently. 

The award is given for the greatest 
achievement in practical application oF 
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CHANGE MUD IN 
SECONDS with one or 
two of these LIGHT- 
NIN Mud Mixers. Their 
big rotating turbines 
create a powerful mud 
flow, sweeping every 
corner of your tank or 
pit. Your mud is kept 
uniform, all of it ready 
for instant use. 











On land...orsea 


Stee bats 





On offshore drilling tenders—on the 
world’s deepest holes—all up and 
down the oil country, drilling men are 
getting an immediate rise in mud 
weight whenever they want it. 

You can condition mud this same 
fast way by installing LIGHTNIN Mixers 
in your tank or pit. With LIGHTNINs on 
the job, you get immediate dispersion 
of weight and gel additions. Heavier, 
thicker mud is yours the moment you 
want it. 

Mud stays uniform 


One or two LIGHTNIN Mixers keep the 
mud uniform, too—every gallon the 
same weight and viscosity. Large tur- 
bine impellers set up such a strong, 
steady flow that mud just can’t settle 
out. 


Unconditionally guaranteed 


You take no risk when you choose 
LIGHTNIN Mixers for your drilling 
mud. Every LIGHTNIN is guaranteed, 
unconditionally, to do the mixing job 
for which it is recommended. 
LIGHTNINs are fast becoming stand- 


You can get uniform mud in seconds 


ard equipment on offshore drilling 
barges and in land tanks and earthen 
pits, too. 
Seeing is believing 

Tell your LIGHTNIN sales engineer or 
supply company representative you 
want to see for yourself how good 
LIGHTNIN mud control really is. He’ll 
arrange a visit to a rig in your area 
where LIGHTNIN Mixers are at work. 

You'll find his name listed in the 
Composite Catalog. Contact him right 
away—or write us direct. 


Meet © 
Cer Steve Smith 


tool pusher 


FOR QUICK FACTS 
on LIGHTNIN mud 
control, send us a 
card today request- 
ing free illustrated 
Bulletin B-502. 


“Loohtaitt Mixers 


MIXCO fluid mixing specialists 
MIXING EQUIPMENT Co., Inc., 197-g Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ont. 



























operation of rotary-wing aircraft, the value 
of which has been demonstrated in actual 
service during the previous year. 

Suggs is a pioneer in the heli- 
copters for transporting men and equip- 
ment to offshore oil drilling sites since 
early 1954. Since 1949 he also has utilized 
helicopters in seismograph and gravity 
meter oil surveys both in the U. S., South 
America, Central America and Canada, 


use of 


Texas Instruments to Make 
Silicon Transistors in Houston 


Texas Instruments Incorporated is ex- 
panding its output of silicon transitors by 
manufacturing them in its Industrial In- 
strumentation division plant at Houston 
in addition to the main plant at Dallas. 

Manufacture of the transistors will not 
interfere with the Industrial Instrumenta- 
tion division’s schedule for producing its 
full line seismic ind sup- 


of instruments 








NOBODY... 
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H write to: 


DEPT. 06 ®@ 


SPANG & COMPANY 


plementary items, according to TI Vice 
President Robert W. Olson, in charge of 
that division. 
“Our new plant, which we occupied last 
October, provides us ample means for in- 
tegrating this new activity without handi- 
capping in any manner the production or 
delivery schedules on our regular lines,” 


he said. 


Byron Jackson Tools Opens 
Corpus Christi, Texas, Office 


To expand their services offered to the 
oil industry in the south Texas area, Byron 
Jackson Tools, Inc., has created an office- 
warehouse at Corpus Christi. 

The extensive new facilities, located at 
$550 Baldwin Boulevard, were erected to 
BJ specifications to make the warehouse 
and sales office practically self-sufficient 
in providing quick service to contractors 
and operators in the area. A 24-hour an- 


makes a completely 


weldless 


alloy-steel 


jar 


drills up to 4 
times more 
footage-with 
fewer fishing 
jobs 


BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes, 
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swering service puts it on an around-the. 
clock basis, 

The new office will be managed by 
R. L. Patton under the direction of C. F. 
Vincent, regional sales manager. 

Byron Jackson Tools closed its Alice, 
Texas, office March 15. 





Continental-Emsco’s Tender No. 1 


Continental-Emsco Delivers 
First ‘In-Stock’ Tender 


Continental-Emsco’s Maracaibo type 
drilling tender is the first delivery of a 
complete and fully equipped unit on an 
“in-stock” basis. The name is the Kermac 
V-1 built by Levingston Shipbuilding Com- 
pany for Continental-Emsco tender 
No. B 

The Kermac V-1 was started in Janu- 
ary, 1957, and purchased through Repub- 
lic Supply Company for Kerr-McGee in 
March, 1957. 

Continental-Emsco plans to build a 
number of this type tender for “in-stock” 
sale based on its experience in manufactur- 
ing and supplying equipment on many 
Gulf Coast offshore units. Continental- 
Emsco engineers are enabled by this pro- 
gram to design and assemble tender-barges 
and equipment to customers’ exacting spe- 
cifications. 

A reception was held at the Jack Tar 
Orange House and Pier in Orange, Texas, 
last May. It was attended by 200 guests 
whose interests are in offshore and Lake 
Maracaibo activities. The event was jointly 
sponsored by Continental-Emsco and Lev- 
ington Shipbuilding Company. 


as 


Oakite Products’ Mackesy 
Receives Award for Service 


John Mackesy, one of the San Francisco 
Oakite Products, Inc., 
the 16 has been selected 
as the winner of the 1956 David C. Ball 
Award for Distinguished Oakite Service. 
The award, established in memory of the 
founder of the industrial cleaning and 
metal treating firm, is given annually to 
the representative who “best carries for- 
ward with his customers the highest ideals 
of Oakite Service.” 

Mackesy has been with Oakite 
1939, covering the San Jose area before 
moving to San Francisco. He received the 
award from John A. Carter, company 
president, at Oakite’s recent anniversary 
conference in New York City. 


representatives of 


for past years, 


since 
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Chicago Pneumatic WS 


OIL TOOL DIVISION: Fort Worth, Texas erfo rmance 
Field offices in all Principal Producing Areas 


Export Agent: Petroleum Machinery Corporation 
30 Rockefeller Plaza, New York 20, N. Y. 





« TOOL JOINTS + SUBS + JUNK BASKETS 





SQUEAKS from the 


BULLWHEEL 





Magnetic Fishing Tools 
for fast, efficient fishing 


U.S. PATENT °° 
2,668,077 





In sizes 134” through 11%” 
Available throygh most 
fishing tool companies. 


Y 


OIL TOOL AND 
SERVICE COMPANY, INC. 





2703 Sackett Street @ Houston 6, Texas 
JAckson 2-5436 
Branch Offices: CALIFORNIA: Avenal, Bak- 
ersfield, Long Beach, Los Angeles, Venturc 
* ILLINOIS: Olmey * KANSAS: Great 
Bend, Liberai * LOUISIANA: Lake Charles, 
Jennings, New Iberia, Houma, Harvey * 
NEW MEXICO: Farmington, Hobbs * 
OKLAHOMA: Healdton, Oklahoma City « 
TEXAS: Abilene, Andrews, Bay City, Beav- 
mont, Borger, Brownfield, Corpus Christi, 
Edinburg, Houston, Kilgore, Odessa, San 


Angelo, Sherman, Snyder, Victoria, Wichita 
\ Falls * WYOMING: Casper. af 






































“You watch—A guy’'l come diving after it. Did last time—one of the most important things 
on this drilling setup, | understand.” 
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Chip Off the Ole Block 


As the welfare worker picked her way 
along the crowded slum sidewalk, she 
noticed a woman sitting on a stoop hold- 
ing a very ugly baby. “My,” murmured 
the welfare worker to herself, “I never 
saw a stranger looking baby.” 

The mother overheard the words and 
shrugged. “Takes after her paw. He was 
a stranger too.” 


Marriage Counsel 


If men acted after marriage as they do 
during courtship, there would be fewer 
divorces—and more bankruptcies. 


Your Turn 


An attendant in a blood donor center 
rushed out of the room where she had 
just taken a pint of blood from someone. 
Dashing across the hall, she saw an offi- 
cer she knew who was first in the waiting 
line. As she hurried along she called across 
the crowded room: 

“Jump into bed, Captain, I'll be with 
you in a minute.” 


By Hook or by Crook 


Sidewalk TV Quizmaster: “Now, sir, if 
you found an expensive billfold on the 
street, containing a lot of money, would 
you return it to its owner?” 

Pedestrian: “Yes, if my 
stamped on it.” 

Quizmaster: “Naturally! What is your 
name, by the way?” 

Pedestrian: “Genuine Alligator!” 


name was 


Disinclined to Action 


Well, said the doctor, there’s nothing 
wrong with you except you're lazy. 
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Thanks, Doc, replied the patient, now 
give me a fancy scientific name for it so 
I can tell the boss. 


And He Means It 


The doctor turned the patient over on 
the examination table as he remarked: 

“If you don’t stop running around with 
women, you won’t live a week.” 

The patient pounded his chest. “But 
last week you told me I was in perfect 
shape,” he exclaimed. “You said there was 
nothing wrong with me.” 

“You may be in perfect shape,” re- 
torted the doctor, “but one of those women 
happens to be my wife.” 


Sane Psychology 


“Conductor,” complained the passenger, 
“that fellow sitting opposite is a lunatic. 
He’s scaring my wife and children. He 
claims he is George Washington.” 

“T’ll take care of that,” said the con- 
ductor helpfully. Then he shouted, “Next 
stop, Mount Vernon!” 


Take Your Choice 


“There are two roads to success in this 
job, Miss Jones; one is by hard work, in- 
tegrity, and concentration and the other 
might be of interest to you.” 


Not Taking Any Chances 


An artillery company was on maneuvers 
in the back hills of South Carolina trying 
out the new atomic cannon. Firing it at 
a fairly close range target, the shell deto- 
nated with a tremendous explosion. As the 
mushroom cloud started to form, a bearded 
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LITERATURE 


You can obtain full information 
on the McCullough Magna-Tector 
(Free Point Finder) and String Shot 
Back-Off by writing to McCullough 
Tool Company, 5820 South Ala- 
meda Street, Los Angeles 58, Cali- 
fornia. We will send your literature 
by return mail. 











Magna-Tector—Chemical 
Cutter Save 520’ More 
Tubing Than Expected 


Many times the use of McCul- 
lough’s Magna-Tector (Free Point 
Finder ) more than pays for itself by 
the recovery of additional pipe. 

This Texas oilman was working 
over an old well. Tubing was stuck 
and rods had parted at 1727’. He 
called for a McCullough Chemical 
Cutter, intending to cut the 2” tub- 
ing at 1200’. After the advantages of 
the Magna-Tector had been 
reviewed with the operator, he de- 
cided to run it before making the 
cut. 

Magna-Tector readings showed 
the tubing to be free down to the 
top of the rods at 1727’. A 134” O.D. 
Chemical Tubing Cutter made a cut 
at 1720’, giving the operator 520° of 
unexpected recovery. He was well 
pleased with the efficiency of Mc- 
Cullough Services. 


| 
| 
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McCullough Back-Off Service Helps 


Recover Pipe in 54° Angle Hole 


Tough Fishing Job Simplified by Magna-Tector and 
String Shot Back-Off—Speeds Recovery of 
Stuck 4%” Drill Pipe and 7%” Wash Pipe 


The efficient performance of McCullough’s Magna-Tector (Free Point 
Finder ) and String Shot Back-Off in this California oilwell speeded the suc- 
cessful completion of a complicated pipe recovery job. 

This was a 54° angle, directional well. While drilling at approximately 
3700’, 442” O.D. drill pipe became stuck. Operator called for McCullough 
Back-Off Service at once. The Magna-Tector found the lowest free joint 
at 3258’. A String Shot backed the pipe off at that point. 

Operator ran in with 758” O.D. wash pipe and washed over the stuck 
string to slightly below 3500’. While coming out of the hole, wash pipe also 


stuck. Washover shoe was at 2914’. 


McCullough again ran in with the Magna-Tector, locating the free point 
of the wash pipe at the driver sub at 2516’. A String Shot backed the wash 
pipe off at this point and the free pipe was removed from the hole, leaving 
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I) 











PIPE STUCK? DON’T GUESS! 


Call McCullough—Recover ALL free pipe 
in a hurry! Magna-Tector accurately 
locates lowest free point. String Shot 
Back-Off loosens lowest free joint. 
Guesswork is eliminated — you recover 
ALL free pipe. 


The jobs described above are certified to 
be true field reports of services rendered. 


Mr Cullough TOOL C 
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OMPANY 


Cable Address: MACTOOL 


400’ of wash pipe in the well. 


Operator then ran through the sus- 
pended wash pipe with his 44%” O.D. 
drill pipe and screwed into the top of 
the original fish at 3258’. A third run 
was made with the Magna-Tector, 
locating the lowest free point at 3472 
feet, and a String Shot backed off the 
drill pipe. The small amount of drill 
pipe left in the hole proved to be only 
lightly held for it was later recovered 
by rotating and a strong pull. Wash 
pipe was subsequently recovered by 
cutting it in four sections and removing 
the sections with spear and jars. 


Time is a very important factor in 
stuck pipe recovery operations. The 
longer it remains in the hole the more 
chance there is that caving or settlings 
will stick it farther and farther up the 
hole. 


Call McCullough immediately. Mc- 
Cullough’s Back-Off Service will aid in 
fastest possible recovery of all free pipe 
and will simplify remaining fishing 
operations. 


LOS ANGELES 
HOUSTON 


EDMONTON 
255 











Now ready for use... the 













COMPOSITE 
CATALOG 


Again you'll be pleased with the latest edition of 
COMPOSITE CATALOG OF OIL FIELD EQUIPMENT AND 
SERVICES. In three handy volumes, it’s more useful, 














more complete, more specialized than ever before. 


You'll notice that the 1957 COMPOSITE CATALOG 
features exploration, drilling and production equip- 
ment only. The pipe line catalogs have been transferred 
to Gulf Publishing’s new PIPE LINE COMPOSITE CATA- 
LOG. 


Remember—when you’re ready to buy—look first 
in the COMPOSITE CATALOG OF OIL FIELD EQUIPMENT. 
It has thousands of equipment and service items, con- 
veniently bound into three volumes, indexed for quick 
reference. 


A GULF PUBLISHING COMPANY PUBLICATION 









World’s Largest Specialized Oil Industry Publishers 






256 For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL « July, 1957 














new 22nd (1957) Edition 


The 22nd edition of the COMPOSITE CATALOG is more useful, more 
complete than ever before. Here’s what you'll find in these three 


volumes: 


PAGES OF 
5 530 EQUIPMENT 
J INFORMATION 


INDEXED AND 
CROSS-INDEXED 


















DETAILED DATA ON 
EVERY TYPE OF OIL 
FIELD EQUIPMENT 


IT’S UP 
TO DATE 


INDIVIDUAL 
5] 5 COMPANY 
CATALOGS 


QUICKEST SOURCE 
OF INFORMATION 


yy 
‘ > 
av 


USED ALL OVER THE 
WORLD BY OIL MEN 


WHO BUY AND SPECIFY THE LARGEST AND MOST 


COMPLETE COMPOSITE 
CATALOG EVER PUBLISHED 
FOR THIS INDUSTRY 


THE COMPOSITE CATALOG 


PUBLISHED BY WORLD OIL 
Box 2608 Houston 1, Texas 


July 1957 » WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 257 











IF YOU USE THESE 
PRODUCTS... 


send for 
the world’s most 
complete, illustrated 
catalog of 
ELECTRIC 
oe 
an 
SAFETY 
CANS 




















WORLD OIL 


“But there’s always an element of gam- 


ws 


ble in the search for oil! 







































VALUABLE DATA: 


The world’s first comprehensive table 
of lamp and battery operating 


old man dressed in a tattered Confederate 
uniform and carrying an ancient rifle came 
running out of the nearby woods. Dropping 


information : . : . 
High power seorchlights his rifle, he raised his hands and addressed 
All-purpose hand lights the soldiers: ““Ah don’t know what Lee’s 
Safety lights and lanterns gonna do, but Ah’s gonna surrender!” 
Flammable liquid SAFETY CANS 
eer Cons Anyone You Know 


An old-timer i > who can remember 
JUSTRITE Mfg. Co. “ia the oon Bagh arth lg pleco 
2061 N. Southport, Chicago, III 


CATALOG NUMBER 569-AA7 





Delightful Dilemma 


Said the hesitant young sheik upon in- 
heriting his father’s harem: 

“It’s not that I don’t know what to do; 
I just don’t know where to begin.” 











SECONDARY RECOVERY 


Since 1922 


Right in the Solar System 


A hillbilly at an observatory paused to 
watch a man peering through a large tele- 
scope. Just then a star fell. 

“Man alive,” he exclaimed, “you're a 


CABLE ENGINEERING \ fine shot!” 


4 ao / 
Chita racis, 1 
— | Good Enough Reason 
RESERVOIR ENGINEERING “Why,” asked the teacher, “did Aaron 


make a golden calf?” 








Water Flooding Gas Repressuring Replied a bright little girl from the 
EVALUATION CORE ANALYSIS | country: “Because he did not have gold 
SURVEYS ECONOMICS | enough to make a cow.” 
Cost Estimates, Design, Installation 
MELD SUPERVISION Nothing Is Ever Lost 


Phone 3-2167 : P 
A plastic surgeon we know of took all 


the lines out of a woman’s face, but they 
all appeared again on her husband’s face 
when the surgeon gave him his bill. 


Quick Thinking 

His secretary was just comfortably en- 
sconsed on his lap when the jobber looked 
up and saw his wife entering the office. 

“Mile-High Furniture Company,” he 
dictated rapidly. “Gentlemen: Shortages 
or no shortages, how long do you think 
I can run my office with only one chair?” 


The Way He Sees It 


“No, I didn’t say that,’ the husband 
protested during the family quarrel, “I 
didn’t say you ran after me before we 
were married.” 
















Domestic 
and 
Foreign 









MILAM BLDG. SAN ANTONIO “But listen,” he continued, “neither does 
Branch Offices: Houston and Alice, Texas a trap run after a mouse, but it gets the 
and Lafayette, Lovisiana | mouse just the same.’ 
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Ge 


INGALLS- built 


“island” searches for oil! 


Kermac 46, largest submersible oil 
drilling platform ever to go to sea, was 
built by INGALLS for Kerr-McGee 


Oil 


for 


Industries, Inc. If your job calls 
imagination and economy, long ex- 


perience and technical skills . . . con- 
sult INGALLS! 


tH#E INGALLS 


SHIPBUILDING CORPORATION 


Executive Offices: Birmingham, Ala. 
Shipyards: Pascagoula, Mississippi; Decatur, Alabama. 
Subsidiary — Arnold V. Walker Shipyard, Inc., Pascagoula. 





Sales Offices: New York, W ashing- 
ton, Philadelphia, New Orleans, 
Chicago, Atlanta, Houston. 


i DESIGNERS & BUILDERS of Offshore 
Service Vessels, Drilling and Com- 
mercial Barges, Tankers, Naval and 
Merchont Vessels. 








Frustrated Exports 





at 331,% Discounts F.O.B.—U.K. Port 


17 
sets 


20 


sets 


sets 


sets 


350 


sets 


sets 


9 


sets 


6 


sets 


280 


only 


TOOL JOINTS & THREAD 


PROTECTORS 


2%"' External Flush R. H. Rotary Tool Joints 
made from Forged Alloy Steel, each set 
comprising one tool joint pin half and one 
box half. Joints 2/2” o.d. x 1” bore-and 
tool joint threads 6 T.P.1. 2” taper per 
foot on dia. thread form VO319 with pitch 
dia. at gauge point 1°912’. VO5 Bore 
external upset. 

Polypac Corrosion and oil resistant tough 
rubber 238” external Flush Tool Joint 
Thread Protectors. 

5V2"' Special Ideal Double Seal Shrink 
Thread Full Hole R.H. Rotary Tool Joints, 
National Identification RJC.254. 7” o.d. x 
4” bore x 22” long made up and having 
API full hole pin and box threads. 
Polypac Corrosion and Oil resistant tough 
rubber thread protectors for 51/2” F.H. Tool 
Joint Threads. 

Polypac Corrosion and Oil resistant tough 
rubber thread protectors for 41/2’ Flush 
Tool Threads. 

4V2"" Special Ideal Double Seal shrink 
thread Internal Flush rotary tool joints. 
6%" o.d. x 334” bore x 20’ long. API 
internal flush pin dhd box thread. 
Polypac Corrosion and Oil resistant tough 
rubber 41/2” Internal Flush tool joint thread 
protectors. 

16” API Casing ELEVATOR SLIPS io 
SAFETY on. 27%e"' - 3/2" - 4/2" API 
Oweco. -type 

ELEVATOR PLUGS. 27%" API Reg. Pin for 
use with 31/2” F.J. Drill Pipe. 


PUMP SPARES IDEAL TYPE. C.250 714” x 15” 
Send for Surplus Drilling Schedule, new/unused, 
export crated merchandise at 33/3% Discounts. 


David F. J. Burns & Co., Ltd. 


75 Victoria Street, London, $.W.1, 


England (Department H.B) 
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BURTON DRILLING 
BARGE SETS LONGEST 
STRING OF CASING . 


At Lake Palourde in Louis- 
iana a record string of : 
15,400 feet of 9%” N-80 46 | 
Ib. casing was successfully 
set with a Cameron “CA” 
Automatic Casing Hanger. 
This is only one of many 
extreme service installa- 
tions made with the labor 
saving, foolproof “CA”. 






















In 1950 Cameron started a 
research and development 
program to produce an ; 
automatic casing hanger eo 
for even greater lengths of i, 
pipe. Early in 1956 design 

features were finally con- 

solidated and test records f 
were set in Cameron's ex- 
perimental lab which ex- 
ceeded all expectations. 
Today these records are 
being repeated in the field. 
The “CA” will automatical- 
ly suspend all anticipated 
casing lengths without 
“bottlenecking” at pipe 
loads equivalent to API 



























joint strength—will seal 
highest pressures even 
though casing load may be 
extremely low. For depend- 
able and instantaneous op- 
eration, for any load, light 









hall 









or heavy, at any pressure 
encountered today, choose 
the Cameron “CA” Auto- 
matic Casing Hanger. 











IRON WORKS, inc. 
P.O. Box 1212 — Houston, Texas 








Export Office: 7912 Empire State Bidg., New York 
City. in England: Cameron tron Works, Ltd., Time & 
Life Bidg., New Bond Street, London W. 1 England 








What's New In Equipment 








360 Degree Camera 


A new 360 
horizon camera for re- 
cording vertical and 
horizontal images on 35 
mm film has been an- 
nounced by Aero Serv- 
ice Corp. The camera 
is used for making hori- 
zon profiles to predict 
radar or micro-wave 
patterns in an area, or 
for plane table work or 


degree 


similar uses. 

First used in surveys 
for the Distant Early 
Warning Line station 
sites in Can- 
ada, the camera weighs 
about 20 pounds and mounts on a sur- 
veyor’s standard tripod. The instrument 
incorporates a precise level line and is de- 
signed to permit very accurate measure- 
ment of azimuth angles, in spite of differ- 
ential shrinkage of its record film or of 
photographic prints from the film. 

The camera is available with a choice 
of lens and choice of scales for the azi- 


northern 


Drilling °¢ 





muth angle. Current models use a 12-inch 
or 20-inch lens and have horizon scales 
of approximately five degrees and ten de- 
grees per inch. A flare-reducing mask per- 
mits photographing almost directly into 
the sun with good results. 


For more data, circle No. El on Readers’ 
Service Card, last page this issue, 





Flexible Sand Filter 


Sand damage to oil pumping equipment 
now can be reduced significantly through 
the development of a unique new flexible- 
type sand filter. It is produced by Clayton 
Mark & Company of Evanston, IIl, 

The filtering element of the new Mark 
Sand-Free filter is made of special syn- 
thetic foam rubber which is flexible and 
rejects sand, but allows the fluid to pass 
through its pores. Sand, though abrasive 
against hard, inflexible materials, will not 
cut rubber. This principle is similar to the 
dentist’s sand jet drill which cuts out cavi- 
ties in teeth but will not harm the gum 
because of its elasticity. 


For more data, circle No. E2 on Readers’ 


Service Card, last page this issue. 
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Rice Oil Product 


Guardian Chemical Products, Inc., is 
now offering Bindox, a pretreatment coat- 
ing for metal surfaces which can be used 
on anything from a delicate wrist watch 
to a battleship. 

The basic ingredient for this new prod- 
uct is rice oil, which has amazing pene- 
trating and adhering qualities and con- 
tains a natural wax and other properties 
highly resistant to corrosive action. Bindox 
has a high flash point (450° F.) which 
makes it particularly adaptable for pre- 
treating hot casings, and after thorough 
drying the film remains stable up to 600°F. 

Bindox may be applied by brush, spray, 
roller or dipping. It is available in three 
distinct formulations. Superfine Free-X for 
delicate instruments to be used in the 
same manner and for the same purposes 
as penetrating oils. Rapid X3-100, a pre- 
treatment for indoor metals and as aid in 
the removal of heavy rust and scale; and 
heavy duty Rust-X, for exposed metal sur- 
faces such as outdoor machinery and 
equipment, metal buildings, ship’s bulk- 
heads, etc. 


For more data, circle No. E3 on Readers’ 
Service Card, last page this issue. 


Channel-Flo Compressor 


Ingersoll-Rand Company announces a 
new air compressor to be known as the 
Channel-Flo. It is a two stage, 200 psig 
rated motorcompressor presently available 
in 1% and 2 horsepower sizes. The com- 
plete packaged unit includes the motor- 
compressor, cushioned rubber mounting on 
an ASME vertical tank, interconnecting 
piping and fittings and automatic start- 
and-stop control. 

The manufacturer claims important 


Production ¢ Exploration 


safety and space-saving features in this 
new unit. Troublesome and hazardous belt 
drive is eliminated because the compressor 
is flange-mounted directly on the driving 
motor. Due to this direct mounting, the 
Channel-Flo requires less than half the 
floor space of tank-mounted, belt-driven 
units of comparable size. It can also be 
mounted on a shelf, side wall or overhead 
bracket with the air receiver located in 
an out-of-the-way space. 

‘This item supplements Ingersoll-Rand 
Co. data on Pages 2733-2740 of the Com- 
posite Catalog, 22nd Edition.) 


For more data, circle No. E4 on Readers’ 
Service Card, last page this issue. 











Dry Heat O-Rings 

A new iine of red Silicone rubber 
O-rings designated Style 9599 has been 
announced by The Garlock Packing Com- 
pany. The new rings are manufactured 
from 70 durometer hardness stock exhibit- 
ing low shrinkage and compression set. 


The O-rings, available in standard AN 
sizes, are recommended for dry heat serv- 
ice on which synthetic rubber compounds 
and natural rubber do not maintain their 
rubber characteristics. The silicon rings 
resist oxidation, withstanding indefinitely 
continuous exposure to hot air and tem- 
peratures up to 300° F., and in most ap- 
plications will withstand for long periods 
of time, exposure to dry heat at tempera- 
tures from 300° F, to 500° F. 


For more data, circle No. E5 on Readers’ 
Service Card, last page this issue, 


Direct Magnetic Recording 


Electrodynamic Instrument Corporation 
has designed a highly-practical, direct re- 
cording magnetic tape system for geo- 
physical field use. In every technical and 
physical aspect, this system is directed at 
the needs of the seismic industry. High 
timing accuracy with very low power re- 
quirements has been obtained through the 
use of a sealed, precision spur gear drive 
unit. 


The system consists essentially of the 
EIC tape transport type TT-1, a bank of 
isolation amplifiers and a power supply. 
Bias is supplied by a simple, non-resonant 
bias injection network; the isolation am- 
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HOMCO-BREWSTER 
‘ - © * * 
r 
Ss 
- 
- Homco is now the export distributor of Brewster Oilfield Equipment. This 
important addition to our world-wide service and supply organization places 
- Brewster equipment near at hand whenever you drill for oil. 
Homco representatives are familiar with the specialized supply require- 
ments of foreign drilling. You can rely upon their experience for every 
need from the largest rig to the smallest part. 
Other Homco export services include Directional Drilling, Fishing or Cut- 
n ting, Electrical Well Services and Complete Oilfield Supplies. 
: ¢ LARGEST 
j 9° Nog, 
t %, 
" ¥ em % HOMCO Export Offices 
¥ r, [a Houston Oil Field Material 
; } 2 ; 4 08 Titles Avenve 
e 5 OILFIELD SUPPLIES e New York City, New York 
.— ee HOMCO de Mexico, S.A. 
- - Edificio Reforma-Versalles 
f Paseo de la Reforma No. 76, 
*Y any sag HOUSTON, TEXAS Mone 6D. F. 
‘ THE OIL INDUSTRY'S MOST COMPLETE SERVICE 
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By the makers of 


DARCOVA 


... the original 
composition cup 


® INCREASED STRENGTH 

@ LONGER LIFE 

ed 

@ FEWER WELL PULLING JOBS 


Darcova 100% nylon composi- 
tion valve cups, seating cups and 
rings are available nou 


full 


seating 


in Darcova’'s range of sizes 


ind textures for a// requirements 


Send for Bulletin No. 5502 and be 
sure to specify DARCOVA at your 


supply store. There is no substitute! 


DARLING VALVE 


MANUFACTURING 
COMPANY 


THE ORIGINAL COMPOSITION CUP 











| 
| 
| 





plifiers direct a constant recording cur- 
rent signal to the heads. A 5000-cycle bias 
signal is fed to the system in such a man- 
ner that heads can be changed without 
readjustment of bias current. 

EIC direct-recording heads are specifi- 
cally designed for sharp, low-frequency 
transients; head pole faces are shaped for 
recording geophysical phenomena. Head 
configuration allows a minimum of antici- 
pation of large signals. Without relying on 
complex servo mechanisms, EIC has de- 
veloped a timing system combining sim- 
plicity and accuracy. The gear drive elimi- 
nates slippage, and a monitoring circuit is 
provided to check on drum speed. Speed 
variations will only occur when the drum 
is overloaded. 


For more data, circle No. E6 on Readers’ 
Service Card, last page this issue. 





Temperature Reading 


A large indicating scale and pointer 
have been incorporated into the Standard 
Dickson Mindicorder to provide easy read- 
ing of temperature or pressure from a dis- 
tance. These new recording indicating in- 
struments are known as Mindicorder. 

The Indicator Scale is mounted above 
the recording chart, and to provide even 
greater ease in reading, the single door is 
designed with separate viewing windows. 
A fluorescent pointer indicates the temper- 
ature or pressure that is being recorded 
on the chart below. In many instrument 
applications a clearly legible indication 
seen from a distance will save operators 
valuable time by making it unnecessary to 
step close to the recorder to read current 


For more data on advertised products, use Readers’ Service Cards, last page. 


pressure or temperature. This new instru. 
ment provides a clear indication, together 
with the chart of constantly varying con- 
ditions. 


For more data, circle No. E7 on Readers’ 
Service Card, last page this issue. 





Electromagnetic Unit 


New, improved light-weight electromag- 
netic unit permits greater daily traverse 
mileages in search for massive sulphite 
bodies, Specially designed circuit of this 
Sharpe SE-100 permits use of the smaller 
collapsible 4-foot coil, a coil which, de- 
spite its compactness, equals power and 
range of larger, more cumbersome equip- 
ment, 

Lightweight motor-generator (only 40 
Ibs.) produces 500 watts at 1000 cycle 
frequency which penetrates ground rather 
than over-energizing unwanted material. 
Improved receiver design allows 3 degree 
nul at 1000-foot range. Vertical energizing 
loop discerns against swamp and topog- 
raphy. Carried on two pack frames. 

Exclusive distributor in the U. S. is 
Geophysical Instrument & Supply Co. 


For more data, circle Ne. E8 on Readers’ 
Service Card, last page this issue. 


Open Solenoid Valve 


A new, normally open solenoid valve 
has been introduced by the Magnatrol 
Valve Corporation, Hawthorne, N. J. De- 
signated as Type AR, the new valve has 
full-port capacity, and is engineered for 
the automatic control of water, brine, sol- 
vents, gas, air, etc. Featuring a completely 
tight shut-off when solenoid is energized, 
Type AR valve is ideal,also for control of 
vacuum lines. 

The valve opens instantly when the 
solenoid is energized. In opening, a quick- 
acting spring insures positive action. In 
high-pressure applications, the line pressure 
assists the spring in providing instantane- 
ous opening. 

Type AR valve incorporates Magnatrol’s 
unique removable operating assembly 
which permits quick disassembly of the 
valve for inspection and cleaning without 
disturbing either the line or the electrical 
feed (where flexible conduit is used.) 


For more data, circle No. E9 on Readers’ 
Service Card, last page this issue. 
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YOU CAN'T 
BARGAIN 
WITH SAFETY 


Ski lift operators stress safety when it comes to buying wire rope. 
Too many lives are at stake. So they buy... 


4 


Even though you don’t operate a ski lift, false economy can 
be costly in your rope purchases, too. For a rope failure can 
cause personal injury . . . wreck your equipment . . . throw 
off your entire work schedule . . . and affect employee 
morale. Yes, a “bargain’’ wire rope may save you money, 
yet cost you your peace of mind. Don’t take a chance. Buy 
a rope that’s a quality rope—buy Wickwire Rope. 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 


THE COLORADO FUEL AND 1RON CORPORATION on 


THE COLORADO FUEL AND IRON CORPORATION — Denver + Houston + Odessa (Tex.) + Phoenix * Salt lake City * Tulse 
LOOK FOR THE PACIFIC COAST DIVISION—tos Angeles * Oakland + Portland + San Francisco * Seattle > Spokane 
WICKWIRE SPENCER STEEL DIVISION — Boston + Buffalo + Chattanooga * Chicago * Detroit * Emlenton (Pa.) + New Orleans 


YELLOW TRIANGLE New York * Philadelphia 
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CLEAN OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 
SAND PUMP SIZES 

0.0.—2%4, 3, 3¥2, 4%, 5, 5%, 7 In. 
Lengths—20, 25, 30 ft. 


Cimnendion Cutainn, Page 2000 Oil Testing Kit gine oil is damaging the engine, the oper- 


ator will immediately know, and can take 
The Simplex oil testing kit, from Gard- roper action 
iptive price list ? a a 
Wie fer cuaaptive on ner Laboratory, Inc., contains necessary Each test will take between five and 
equipment to allow nontechnical person- ten minutes per sample, but the time may 
nel to make quick determinations of the be reduced by running numerous samples 


amount of harmful contaminants in used simultaneously. The cost is just a few 
engine oils. pennies per sample. 

It is simple to operate with color charts For more data, circle No. E10 on Readers’ 
and instructions provided. If the used en- Service Card, last page this issue. 








Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK CITY 20. N. Y. 

















Spiral Paraffin Scraper is easier flow on less pump power and less 
New / Unused Frustrated Exports The makers of a new paraffin scraper as s tera teeteies — 
for pumping oil wells say its effectiveness - ? £ 
At 331, % Discounts F.O.B. U. K. Port. rm greatly enhanced through a continuous- paraffin. 


In the center of the sucker rod, direc- 
tion of the spiral is reversed. This resists 
torque and eliminates the possibility of 





spiral design. The new model features a 


THREE—IDEAL Steam Driven : . . . 
single spiral wing, running the full length 


Slush Pumps Type 8-935 


Size: 19” x 7%” x 22”. Hy- of the sucker-rod. 1e : 
draulic H.P.: 933. @ $16,000 each The new design cuts running time by rod joints unscrewing. 
ONE—IDEAL Type T.C. 648 eliminating intermittently-spaced wings The new scraper is manufactured by 
Travelling Block. @ $5600 which can bunch and hang on well tub- Sunshine Iron Works, Odessa, Texas. 
ONE—IDEAL Type T.U. 748 ing. Because its single leading edge is (This item supplements Sunshine Iron 
Crown Bhock. @ $5000 shielded by the sucker-rod’s joint shoulder, Works data on Pages 4986-4987 of The 


it centers itself and feeds itself downhole. Composite Catalog, 22nd Edition.) 

0S: ter Genpact Gilling The longer spiral (it circles the rod 

incorporating the New Uni- only once each 15 inches) offers less drag. For more data, circle No. Ell on Readers’ 
flex Wash Pipe Assembly. This is a double advantage, because there Service Card, last page this issue. 

Rating at 150 r.p.m. 250 tons. 
Gooseneck A.P.I. Female 

Thread 4” Linepipe. With 

6%” A.P.I. L.H. Reg. Pin 

with Link Bumper Support 

with Rubber Inserts but less 

Hose Connection Assembly. @ $3750 


276 only—ELEVATOR PLUGS 
having 2%” A.P.1I. regular pin 


ONE—Rotary Swivel. Ideal 





3-Way Valve, has valve discs which move 
with relation to the valve stem, the discs 
being separated by spring pressure. By 
means of this special (three position) con- 
struction, the open port closes before the 


~~ use with 3%” Flush Joints other port opens. On the Rolocheck meter, 
drill pipe. @ $8 each this insures against the possibility of both 
350 only—4%” Slush Joint valve ports being open at one time, as 


would be the case with other types of 
3-way valves during the valve switching 
operation, Oil cannot bypass the meter 
with this valve, thus assuring maximum 
meter accuracy. 

(This item supplements Rolo Manufac- 
turing Co. data on Pages 4564-4565 of the 


Elevator Plugs screwed Tool 
Joints Pin 2%” Full Hole to 
match 4%” o.d. External 
Flush R.H. Rotary T.J. @ $9 each 





P.S. Ask for our Surplus Drilling Sched- 
ule of new/unused export crated mer- 


chandise at 33%% disco : e,° 
aan: ee 3-Position Meter Valve Composite Catalog, 22nd Edition. ) 
BUTLER TRADING (SOUTHSEA) LTD. A special type three-way valve which For more data, circle No. E12 on Readers’ 
78 Marion Road, Portsmouth eliminates slippage is now standard equip- _ Service Card, last page this issue. 


ment on Rolocheck meters and Rolocheck 

Py metering separators, manufactured by Rolo (The photograph of Rolo’s three position meter 
Volephones: P :rtsmouth 71435/6 Manufacturing Company. valve was incorrectly positioned in the June 
The valve, called the Neutral Position issue of WORLD OIL and is re-run here.) 


Kents England 
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plant 


The McNamar Portable Gas Products 
Plant offers the operator the most econom- 
ical means of producing Propane, Butane, 
Natural Gasoline or Stabilized LPG. 


The plant pictured is an automatically 
operated straight refrigeration process and 
is skid-mounted to insure a low field 
installation cost. 


Another prominent cost saving feature 
of the plant is it’s complete portability 
if moved to a new location, up to 
85% of your original investment can be 
recovered. 

McNamar plants are also designed on oil 
absorption and combination oil absorption 
and refrigeration processes. Designs are 
dependent upon overall economics and 
percent recoveries. 

Call, write or wire Gas Products 


Division of McNamar Boiler and Tank 
Company for further information. 





McNAMAR 


\ 4 
ne 
Zz 
Desulphurization Plants Cee) 
Glycol and Solid Desiccant Dehydrators 






Compactness, portability and versatility are symmetrically 
designed into the McNamar Joy WNB 112, 200 horse- 
power, twin cylinder Gas Compressor. The completely 
packaged units are easily installed and economical to 





operate. 

The McNamar-Joy Gas Compressor units may be 
engineered to your application and are available on 
purchase, rental and rental-purchase option basis. 50, 
100, 200 and 400 horsepower sizes are also available. 


* 
McNAMAR 


CHerry 2-6291 


McNAMAR BOIL 


BOX 868 — TULSA, OKLAHOMA 


TULSA 


* 
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KINLEY 
TUBING 
PERFORATOR 











M. M. Kinley Company 


Licensees 

ABILENE, TEXAS 

Hudson-Eads, Inc. .... 
BAY CITY, TEXAS 

J. P. Graham ~o ; ...Cl 5-4526 
BEAUMONT, TEXAS 

Assoc, Eng. & Eaqpt., inc....TE 5-7046, ZF 8-2023 
CASPER, WYOMING—C. A. White...... 3-5264 
FORT MORGAN, COLORADO—C. A. White.. .919 
GLENDIVE, MONTANA—C. A. White...EM 5-3833 
HOBBS, NEW MEXICO 


2-533! 


Horne Well Service Co.......... . 38-5396 
HOUMA, LOUISIANA—Cameo, inc.. eee ede 
HOUSTON, TEXAS 

Assoc. Eng. & Eaqpt., inc. CA 5-1103 
KILGORE, TEXAS—B. M. Davis............. 5541 


LAFAYETTE, LOUISIANA 


Assoc. Eng. & Eapt., Inc. CE 5-6770 

MOO, BRR. coccccccccce CE 5-3124 
LIBERAL, KANSAS 

Rainbo Service .......... Main 4-3598 
MIDLAND, TEXAS 

Luccous Service & Eqpt. Co. MU 2-163! 
NEW ORLEANS, LOUISIANA 

Assoc. Eng. Eqpt., Inc. pecccccces Cee OMERED 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co.......... ME 4-2131, ME 2-3045 


PETTUS, TEXAS 
Eddie Jones Eng. Co., Pettus (6; Beeville, FL 8-1218 
SHREVEPORT, LOUISIANA 


“Sipe stee .. ++. -8-3615 
VICTORIA, TEXAS—Camco, Inc. Hi 3-952! 
WHITTIER, CALIFORNIA 

Kline Wire ..OX 3-2731 


Line Co..... 
WICHITA FALLS, TEXAS 
Hudson-Eads, Inc. 2-3767, 2-8584, 3-4690 






where a more 


e = 

is required 
The HB all-metal plunger seal*, 
with individually machined 
washers, shifting from drift to 
nominal, forms an efficient seal 
against by-passing gas. 

This design allows smaller 
clearance without the risk of 
hanging on minor restrictions 
in the tubing. 

Write for complete catalog. 


CELHERELES 


’ 





F PLUNGER LIFT 





HAROLD BROWN 
COMPANY 


2619 Milford St., Houston 6, Texas 
Phone: JAckson 6-1769 


SALES AND SERVICE 
Abilene, Beaumont, Corpus Christi, 
Midland, Alice, Wichita Falls, Texas. 
Lafayette, Houma, Shreveport, Louis- 
iana. Farmington and Hobbs, New Mex- 
ico. Oklahoma City and Guymon, Ok- 
fahoma. Sterling, Colorado. Zanesville, 
Ohio. Mt. Pleasant, Michigan. Edmon- 
ton, Canada, and Mexico City, D. F 


*Pat. Pending 
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effective seal 









DRILLING 





1250 HP Slush Pump 


Designed to meet 
the modern high 
pressure requirements 
of deepest drilling and 


heaviest duty service, 


a new 1250 horse- 
power Mud-Master 
duplex slush pump 


announced by Ideco, 
one of the Dresser 
Industries, features 
double-row Timken 
bearings and 20-inch 
Falk-cut herringbone 
gears. For a pump of 
its capacity it has un- 
usual compactness and 
low weight per horsepower because of the 
short bearing centers and all-steel fabri- 
form construction. 

To assure efficient operation under sus- 
tained high pressures, the one-piece nor- 
malized steel fluid end has extra thick 
walls and streamlined passages. Two-piece 
threaded valve pot covers have the multi- 


ple purpose of providing greater valve. 
cover strength, quick removability, and 
allowing the inner cover to compress the 
packing without rotating upon it, Each 
fluid end is hydrostatically tested to 9000 
pounds per square inch on the discharge 





side and 4500 psi on the suction side be- 
fore final assembly. 

(This item supplements Ideco, one of 
the Dresser Industries, data on Pages 2665. 
2732 of the Composite Catalog, 22nd Edi- 
tion. ) 

For more data, circle No. E13 on Readers’ 
Service Card, last page this issue. 
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DISC AND BUSHING 


Rolling-Disc Kelly Drive 


A new type kelly drive employing 
unique “rolling-discs” as bearings has been 
placed in quantity production by Ideco, 
Inc., one of the Dresser Industries. A pri- 
mary advantage of the new design is the 
tendency to smooth up and keep flat the 
driving surface of the kelly to assure 
smoother feed-off and longer kelly life. 
The new design also lengthens the life of 
the kelly drive bushing as well as the kelly 
itself. 

Because of the shape of the discs there 
is a large area of contact with the kelly 
rather than a tangent line of contact as 
in conventional roller-type kelly drives. 
Since the discs are positioned slightly off 
center from the centerline of the kelly they 
rotate along the flat side of the kelly as it 
is lowered. This action tends to remove 


For more data on advertised products, use Readers’ Service Cards, last page. 


rather than aggravate existing roughness 
of the kelly driving surface. 

(This item supplements Ideco, one of 
the Dresser Industries, data on Pages 2665- 
2732 of the Composite Catalog, 22nd Edi- 
tion. ) 


For more data, circle No. E14 on Readers’ 
Service Card, hast page this issue. 





Non-Separator 
Accumulator 


Pictured here is one of the new Payne 
non-separator-type accumulator units. 
They are of all-steel construction, in 20- 
gallon size, with service pressure of 2000 
pounds per square inch. These accumula- 
tors are unique in that they have no rub- 
ber bladders, diaphragms or piston pack- 
ing. The Payne non-sefarator-type accum- 
ulator is comprised of only three parts, 
all of which are easily and quickly re- 
placeable in the field. 

These accumulator units may be pur- 
chased in multiples of one to six for use 
with Payne blowout preventer operating 
units—depending on the quantity of fluid 
needed. 

(This item supplements Payne Manu- 
facturing Co. data on Pages 4277-4296 of 
the Composite Catalog, 22nd Edition.) 
For more data, circle No. E15 on Readers’ 


Service Card, last page this issue. 
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New Equipment Catalogs and Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader's Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Slush Pump Tip Sheet 


The National Supply Company has 
issued periodic Tip Sheets over the past 
few years, pointing out practices that 
would help lengthen the life of slush pump 
and fluid end parts. Information used in 
these Tip Sheets was prepared with the 
help of experienced National field men. 

Now National Supply has assembled all 
the Tip Sheet data into a handy, pocket 
size publication of 20 pages. 


To get a copy, circle No. E16 on Readers’ 
Service Card, last page this issue. 


Electromagnetic Booklets 


The Automatic Switch Company of 
Florham Park, N. J., designers and man- 
ufacturers of the extensive line of ASCO 
electromagnetic control and solenoid valves 
has recently issued seven new electromag- 
netic control catalogs, 


To get a copy, circle No. E17 on Readers’ 
Service Card, last page this issue. 


Magnetic Clutch Data 

A new six-page bulletin entitled “The 
World’s Finest Magnetic Clutch” has just 
been published and is now available from 
Fawick Airflex Division, Fawick Corpora- 
tion. 

The bulletin describes the new Fawick 
magnetic clutch. 


To get a copy, circle No. E18 on Readers’ 
Service Card, last page this issue. 


Electric Lantern Manual 


This new booklet issued by Justrite 
Manufacturing Company describes in full 
detail all types of dry cell battery pow- 
ered electric lantern, warning lights, 
searchlights and special purpose lights. 
Also included are full descriptions of safety 
lanterns approved by Underwriters’ Lab- 
oratories, Inc., for use in Class 1, Group 
D, explosive atmospheres and approved by 
U. S. Coast Guard, Merchant Marine, 
Technical division for use in pump rooms 
of tankers. 


To get a copy, circle No. E19 on Readers’ 
Service Card, last page this issue, 


Fuel Injection Info 

How many parts are in the Cummins 
PT Fuel System? Is the fuel metered in 
the pump or in each individual injector? 
Does the PT Fuel System have to be timed 
to the engine ? 

These questions as well as many others 
are answered in a 12-page booklet “Cum- 
mins PT Fuel Injection System” just re- 
leased by Cummins Engine Company, Inc., 
Columbus, Ind. 

The booklet is printed in four colors 
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and is well illustrated. Cutaway views of 
the four PT fuel pump assemblies as well 
as the PT injector make it possible for 
the reader to understand the inner work- 
ings of this simple diesel fuel system. A 
section is also devoted to optional governor 
arrangements. The PT Fuel System is 
adaptable to all Cummins Diesels built 
since 1932. 


To get a copy, circle No. E20 on Readers’ 
Service Card, last page this issue, 


Power Unit Booklet 


The Detroit Diesel Engine Division of 
General Motors has issued a 19-page cata- 
log outlining its complete line of power 
units for all types of industrial applica- 
tions. Specifications are given on 31 engine 
models ranging from 44 to 761 brake 
horsepower including the Division’s new 
6-cylinder Turbopower engine. 


To get a copy, circle No. E21 on Readers’ 
Service Card, last page this issue. 


Compressor Line Brochure 


A new, 16-page bulletin, showing a com- 
plete line of small, air-cooled compressors 
for industrial, automotive, commercial and 
general use, is offered by Gardner-Denver 
Company, Quincy, Ill, The compressors 
described are widely used for a variety of 
shop jobs—from providing air for any- 
thing from hammers and hoists to vacuum 
cleaners and laundry presses. 

Both one- and two-stage compressors 
are offered, with working pressures rang- 
ing from 85 to 175 pounds per square 
inch. Models shown include bare com- 
pressors and those with horizontal and 
vertical tanks. The latter models are de- 
signed for use in limited space. Complete 
specifications for each model are given. A 
popular trailer model used extensively by 
contractors, utilities, stone masons, indus- 
trial plants, painters and monument mak- 
ers is also included. 


To get a copy, circle No. E22 on Readers’ 
Service Card, last page this issue. 





Diamond Selection Data 


New illustrated brochure discusses 
proper selection of stone sizes and types for 
various formations encountered in oil well 
drilling and coring. 


To get a copy, circle No. E23 on Readers’ 
Service Card, last page this issue. 





General Stock Catalog 


Fischer & Porter Co., Hatboro, Penn., 
manufacturer of complete process instru- 
mentation, has just published a 32-page 
catalog describing the company’s products 
which are available for immediate ship- 
ment. The new catalog, which includes 
prices, covers indicating, recording, con- 


trolling, and transmitting instruments for 
flow, pressure, and density. 


To get a copy, circle No. E24 on Readers’ 
Service Card, last page this issue, 





Payne Tenth Edition 

A new 20-page photographically illus- 
trated catalog, the tenth edition, covering 
the complete line of Payne blowout pre- 
venter operating units, accumulator units, 
control equipment, and general service and 
high-pressure plain-end plunger pumps, is 
now available from the manufacturer. En- 
gineering data, installation, maintenance, 
and operation is covered, with complete 
parts and price lists. 


To get a copy, circle No. E25 on Readers’ 
Service Card, last page this issue. 


Condensate Recovery Book 


Black, Sivalls & Bryson, Inc. announces 
the publication of Catalog 33-01A on the 
new Type B Econ-O-Max unit for small 
gas condensate wells—low flowing temper- 
atures and low production rate (% to 3 
mmscfd). 

A streamlined version of the larger, 
more complex Cold-Frac system, the new 
Econ-O-Max unit consists of a compact, 
specially designed vertical separator with 
internally-located liquid level controllers 
and effective gas scrubbing. It employs in- 
ternal heating coils to melt hydrates and 
warm liquid to reduce light hydrocarbon 
fraction content. 


To get a copy, circle No. E26 on Readers’ 
Service Card, last page this issue. 





Conversion Factor Chart 


A reference table for engineers and 
other executives in wall chart form has 
been published by Precision Equipment 
Co. This conversion chart is useful for 
engineers, shop men and other executives. 
Included are common conversions such as 
inches to centimeters or watts to horse- 
power as well as many conversions that are 
difficult to locate in reference manuals. 


To get a copy, circle No. E27 on Readers’ 
Service Card, last page this issue. 





Offshore Equipment Book 


A 12-page photographically illustrated 
brochure showing the offshore and regular 
drilling and oil tool specialties of Joe Stine, 
Inc., is now available. Specialized offshore 
equipment, including custom-designed jacks 
for mobile barges and rig skidding jacks, 
and sections devoted to big rig-up for ex- 
port, special shop fabrications and the mud 
system items familiar to the industry, are 
included. 


To get a copy, circle No. E28 on Readers’ 
Service Card, last page this issue. 
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Use the Readers’ Service 
Cards 


For more information on New 
Equipment described in this issue, 
for copies of the literature reviewed, 
and for data on any advertised prod- 
ucts, use the Readers’ Service Cards 
on the last page, just inside the 
back cover. Circle on the card 
the editorial or advertising code 
numbers of the items desired. Sign 
and mail the card. Your request will 
be forwarded to the manufacturer 
and the information will be mailed 


directly to you. 
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